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iv PREFACE. 

trust that students and general practitioners who 
have little time to read will find what they most 
need for diagnosis and treatment of the cases occur- 
ring in practice. In some parts, especially the intro- 
ductory chapters, the condensation may seem to have 
been carried too far ; but more extensive descriptions 
would have required an increase in bulk 
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CHAPTER I. 

GENERAL INTHODUCTION. 

EuLENBCRO, A., Lehrbuch der functionellen Nervenkrank- 
heit«n. Berlin, 1871.— Ziemsskn, CyclopHedia of the Practice of 
Medicine. Vols. XI, Xn, XIII, XIV —Rosenthal, M., A Clin- 
ical Treatise on the Diseafies of the Nervous System. Trans, by 
L. Putzel. New York, 1879.— HAMMOND, WiLUAM A., A Treatise 
on tlie Diseases of the Nervous Sj-stem. New York, 1881.— Ham- 
ilton, A. McL., Nervous Diseases : their Description and Treat- 
ment Philadelphia, 1881.— Chahcot, J. M., Lectures on the Dis- 
eases of the Nervous System, delivered at La Salpfitri^re. Trans. 
by Gleorge Sigerson. New Sydenham Society, 1877, 1881. — Gbas- 
SET, J., Maladies du systinae nerveiw. 1881.— Buzz ard, T., Clini- 
cal Lectures on Diseases of the Nervous System. Pliiladelphia, 
1888.— AiENFELD, A. (Huchard), Traits dea nevroses. Paris, 1883. 
—Rose, James, A Treatise on the Diseases of the Nervous System. 
8 vols. New York, 1883.— Strdmp ell. A., Erankheiten des Ner^ 
ren-systems. Loipzic, 1884. 

It will be an advantage to consider in a general way 
the methods of examining sensation and motion in pa^ 
tients affected with nervous diseases. It will prevent 
the necessity of i-epetition if certain symptoms or com- 
plications are also considered in this introductory 
chapter. 

METHODS OF TESTING SENSATION. 

Changes of sensation of touch may be recognized 
by touching the patient as lightly aa possible with the 
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finger or a feather. The finger should be kept still, on 
the spot fii'St touched ; if it ia moved about, rubbing 
the skin, the patient will much more readily recognize 
that he has been touched. 

The temperature of the finger should be as nearly 
as possible equal to that of the body ; otherwise the 
difference in temperature is felt. 

Changes in the sensation of pressure may also be 
recognized with the finger by varying the amount of 
pressure and asking the patient whether it is greater 
or less. There are various apparatus for more deli- 
cately testing this sense by means of adding graduated 
weights, but these are nnnecessary for ordinary pur- 
poses. 

In testing the sense otpain, a pin or a knife can be 
used, or the patient can be pinched with varying de- 
grees of severity. If one or two hairs on the patient's 
limbs are pulled, the sensation will be very nearly the 
same as if a pin were stuck into that place. 

Changes iu the sensation of temperature may be ex- 
amined by means of spoons dipi>ed in tumblers of water 
of different temperature. More delicate methods of ex- 
amining the variations in the sense of temperature may 
be found in having small bottles full of water of differ- 
ent temperatures. The patient is then asked whether 
the temi>eratare of one is higher or lower than that of 
another. But these are rather refinements of examina- 
tion, which are rarely of any great practical value. 

The muscular sense may be tested by asking the 
patient, with his eyes shut, to move his limbs in differ- 
ent directions, or to find his feet in the bed, or, when 
the limbs are widely separated, to raise one foot and 
put it down by the side of the other. 

The msthesioTneter is used in testing the ability of 
the patient to recognize whether one or two points touch 
the surface of the body. A rough form of ssthesiom- 
eter may be contrived by holding two pins in the fin- 
gers and, varying the distance of their points, touching 
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the patient with them ; or needles may be stuck in a 
piece of wood, and then the patient tonched. There 
are, however, many simple instruments for this exami- 
nation, as compasses with a gi-aduated scale, or points 
sliding on a graduated rod. In making this examina- 
tion, it is necessary that both points should touch the 
skin together with as neai'ly as possible equal force. 
In examining the opposite sides of the body, the points 
shonld be either transverse on both sides, or parallel 
with the axis of the limb on both sides. They should 
not be transverse on one side and longitudinal on the 
opposite. 

The various sensations may be more acute than nor- 
mal — hyperesthesia ; or less acute — anaisthesia ; or 
there may be a perceptible delay in their recognition. 
Occasionally, when only two polats are applied to the 
skin, the patient will have a sensation as if three or 
more touched him. 

The vision may be affected in several ways. There 
may be partial blindness (amblyopia), or there may be 
entire blindness, or various o ther changes ; — diplopia, it 
the axes of the two eyes are not parallel. This defect 
may be present only when the patient looks in cer- 
tain directions, if one muscle is weaker than the cor. 
responding muscle on the opposite side, so that the 
diplopia may not be noticed unless the patient looks to 
the right or left, or upward or downward. Vision may 
be limited in extent, so that the patient sees only ob- 
jects placed directly in front of him. Or, more rarely, 
central vision may be wanting, and only objects around 
the periphery of the field of vision may be recognized. 

The extent of vision for white light may be normal, 
or nearly normal, but the field of vision may be circum- 
scribed for colors. 

The extent at which colors can be seen is naturally 
not 80 great as the extent at which white can be seen ; 
thus, the field of vision for green is the most contracted, 
next in extent is the field for red, then bine, then yel- 
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low. In some cases, the field of vision, instead ot be- 
ing limited concentrically, is lost on one side, so that 
the patient sees only that part of an object which is to 
the right or left of the median line. This is called he- 
miopia, as refeiTed to the retina, oi- hemianopsia, as 
referred to the field of vision. 

If accui-acy is required in an examination, it is ne- 
cessary to use a blackboard with a point of fixation, 
the patient being placed at a distance of a foot from 
that point, with one eye covered ; a bit of white paper 
or chalk is then moved from the outside inward until 
the patient can see it, and a mark ig made on the board. 
This is repeated at short intervals around the central 
spot until we have mapped out roughly the field of 
vision of the eye. 

It is generally sufficient, however, with the patient 
sitting in front of the physician, with one eye covered, 
the other eye fixed upon the center of the physician's 
face, for the physician to move his fingers first one side 
and then the other, above and below, and inquire 
whether the patient sees the motion of the fingers. 
Sometimes the field of vision for white is natural, or 
nearly natural, but colors can be recognized only in one 
lateral half of the field of vision — heraianacropia ; for 
testing such a change, the blackboard, with bits of 
colored paper, would be necessary. 

The opht7ialmoscope is absolutely necessary in 
order for a satisfactory examination of patients with 
diseases either of the brain or of the spinal cord, and it 
is better to use it in every case, no matter what the dis- 
ease may be supposed to be. 

To give any satisfactory description of the use of 
the ophthalmoscope would require altogether too much 
space, a short description being very unsatisfactory. 
It is better to refer to books on ophthalmology for such 
description. 

It is very necessary to eicamine the pupils, to note 
changes in their reaction to light and to accommoda^ 
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tion, to notice whether both pupils act alike, or whetlier 
there are differences between the two. In examining 
the pupils, it is necessary to cover the one not under 
observation, as otherwiae the light, falling upon the 
sound eye, may cause contraction, when, Lf examined 
separately, the pupil would remain immovable. 



METHODS OF TESTIXO MOTION. 

The motor power may be examined by simply 
watching the movements of the patient. With chil- 
dren, it is a good plan to allow them to roam about the 
room, playing with whatever attracts their fancy. 

With adults, one can watch their gait as they enter 
the room, their manner of taking a seat or executing 
other motions ; if it Ls necessaiy for them to undress, 
the way in which they take off their clothing should be 
noted. Much can be learned by thus carefully watch- 
ing the ordinary motions of patients. 

If it is desired to recognize clearly slight losses of 
power in the limbs, the dynamometer may be used. 
There are several different forms of this instrument ; 
the simplest is the best. It is not necessary to estimate 
the exact power, in pounds, of pressure, but it should 
be possible, from the scale of the dynamometer, to esti- 
mate the relative power of the two sides of the body. 
A rough idea of the relative strength of the two hands 
can be gained by allowing the patient to squeeze one's 
hand. 

Slight fibrillary twitehings of the muscles may 
sometimes be excited, if they do not occur spontane- 
ously, by snapping the muscles with the linger. The 
natural tone of the muscle is also indicated by the 
energy with which a single contraction takes place 
under the snapping of the finger. 

The most delicat^s test of muscular power is elec- 
tricity. Under some circumstances the muscle loses its 
power of responding to the irritation of the f aradic or 
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the galvanic cnrrent. Any muscle which is separated 
from its centers of nutrition in the spinal cord nnder- 
goea the above change of reaction, whether the disease 
is a destruction of those trophic centers or of the nerve- 
fibers pasaing from them to the muscle. 

The first change noticed in the muscle may be a 
slight and temporary increase of irritability for both 
forma of electricity. A day or two afterward the mas- 
cle begins to lose its power of reacting to the faradic 
current. By the end of the second or third week it no 
longer responds to this stimulus. After a slight dimi- 
nution of reaction to the galvanic current, during the 
second week the irritability of the muscle for this cur- 
rent increases until it becomes much greater than nor- 
mal. This increased irritability for the galvanic cur- 
rent may continue for many weeks or months, bnt at 
length is gradually lost, nntU, if the paralysis is perma- 
nent, the muscle responds to neither current. 

With this change in the amount of irritability there 
occurs a difference in the manner in which the muscle 
reacts to the galvanic current. Instead of the natural, 
rapid, apasmodic contraction, the muscle contracts 
slowly, the contraction reaching its height only after 
a perceptible interval of time, and then slowly relax- 
ing—a change that is very evident, even to the un- 
skilled observer. 

There are also changes in the quality of the reaction 
to the galvanic c^l^^ent, according as the positive or 
negative pole is placed upon the muscle, and the cur- 
rent closed or opened. These changes are of less prac- 
tical value, and can be learned from works on electro- 
therapeutics. 

This "reaction of deffeneTalion" ia of great im- 
portance in diagnosis. 

Reflex actions play an important role in the internal 
economy of the body, and in its relation with the ex- 
ternal world. 

An impression made upon an afferent nerve is car- 
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ried to a group of nerve-cells ; by means of these, alone 
or in connection with other groups, it is transformed 
into a motor impulse, which is carried by efferent 
nerves to muscles, and causes them to contract. This 
is the simplest foi-m of a reflex action. The muscles 
excited are usually those nearest the point receiving 
the irritation. If, however, the irritation is severe, dis- 
tant muscles may be bi-ought into action, even those on 
the opposite side. The muscles may not be voluntary ; 
they may belong to internal orgai^, as stomach, intes- 
tines, bladder ; the impression may be made npon these 
viscera, not on the surface of the body ; the groups of 
nerve-cells may not be in brain or cord, but in one of 
the sympathetic ganglia, or in the walls of the viscus. 

The impressions upon the special senses may give 
rise to reflex actions confined to the organ receiving the 
impression, as movements of the iris, contraction of 
the intrinsic muscles of the ear ; or the imjjression may 
be so strong as to call into action other muscles of the 
body, a3 when a loud noise or bright flash causes the 
head to turn, or sets the heart beating violently. 

Reflex actions control, in a very large degree, the 
secretions of the different glands and the supply of 
blood to various parts of the body. 

Thoughts and emotions have a great influence upon 
the circulation, the secretions, and the nutrition of the 
body ; this influence is generally reflex in its nature, 
and may often be utilized in the treatment of diseaae. 

It is not necessary that the brain should take cogni- 
zance of the impressions which excite reflex action ; in- 
deed, these actions are often more powerful when the 
subject is unconscious of the impression exciting them, 
aa when the spinal cord is divided. 

The reflex centers for the different groups of mus- 
cles in the limbs are situated at about the level whence 
the nerves supplying those muscles arise. There are 
reflex actions which follow an irritation of the skin — 
cutaneous reflexes ; also actions which follow irritation 
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of deei)er parts, of which the tendon reflexes are ex- 
amples. 

The varions reflexes requu^ a separate description. 
Growers has given the clearest acconnt of these. By 
gently irritating the skin, by tickling, scratching, or 
pricking, the sujierficial or cutaneous reflexes may be 
excited. Gowers tnentions the plantar (from the sole 
of the foot), depending on the lower part of the lumbar 
enlargement ; the gluteal, by irritating the skin of the 
buttocks, depending on the cord at the level of the 
fourth or fifth lumbar nerve ; the cremaster, by which 
the testicle is drawn up when the skin on the inner 
aspect of the thigh is irritated, depending on the first 
and second lumbar pairs ; the abdominal, by irritating 
the skin at the side from the ribs downward, depending 
upon the eighth to the twelfth dorsal nerves ; the epi- 
gastric, produced by irritating the side of the chest in 
the fourth to the sixth intercostal spaces, depending 
upon the fourth to the seventh dorsal nerves. There 
are sometimes reflexes on the back, caused by irritating 
the skin along the edge of the erector-spinre muscles ; 
and when the skin between the scapnlffi is irritated, 
some of the scapular muscles contract, the scapular 
reflex. 

The deep reflexes, as they are sometimes called, in- 
clude the clonus and tendon reflexes. The more com- 
mon are the patella tcvdon refl-ex^ and that developed 
just above the elbow. To obtain these, the limb should 
be flemi-flexed, should hang free without voluntary 
muscular tension ; a sharp blow just below the patella, 
on Its ligament, or on the tendon just above the olec- 
ranon process, produces a sadden contraction of the 
muscle and partial extension of the limb. To examine 
for the patellar tendon reflex, the patient should sit on 
a high chair or table, with the legs swinging free ; or, 
if the feet rest on the floor, one leg may be thrown over 
the opposite knee, or the physician can pass his arm 
under the knee, resting bis hand on the other knee, the 
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leg hanging free over his arm. For tbe examination 
of the ti-iceps humeri tendon reflex, the patient's arm, 
semi-flexed, should be supported so that the forearm 
can move with moderate freedom. Tendon reflexes are 
occasionally found with other tendons. 

Ankle-clonus is excited by holding the patient's leg 
extended, or very slightly flexed on the thigh ; then, by 
suddenly flexing the foot, a-nd perhaps the toes too, 
the AchUles tendon and the flexors of the toes are jjut 
on the stretch ; then a rhythmic contraction and relaxa- 
tion of the calf muscles occur, which continue as long 
as the proper degree of flexion of the foot is maintained. 
Sometimes a strong pressure on the sole of the foot is 
needed to develop this, and sometimes oidy a very light 
pressure, the stronger checking the cloniis. The clonus 
can sometimes be excited by a similar flexion of the 
wrist-joint. When the reflex excitability is much ex- 
aggerated, it may be possible to obtain a clonus in the 
toes or fingers. 

The front tap contracfion, which Gowers says is a 
very delicate test of increased iiTitability, is obtained 
by keejiing the leg nearly extended on the thigh, the 
foot moderately flexed so as to Iveep the tendo-Achilles 
slightly tense, then a gentle tap with the ends of the 
Angers is made over the edge of the tibia. The calf 
muscles contract, drawing the foot down ; the action is 
usually very slight, and is the strtmger the nearer the 
ankle the tap. 

A tap over the head of the tibia will sometimes pro- 
duce a contraction of the rectus femoris ; or a tap over 
the radius at the wrist will cause contraction of the 
biceps ; over the ulnar at the wrist, of the triceps. 

JBcAe cerebTole is developed by di-awing the finger- 
nail or the finger across the skin, especially over the 
abdomen. A red Ime appears after a variable length 
of time, corresponding to the tract of irritation. This 
line can be produced in a large majority of imtients. 
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It is of value as a symptom only when it appears very 
quickly and is of a deep color ; the line made with the 
naU is brighter than the broader line made with the 
finger. At the side of the red line the skin seems to 
acquire a iialer tint, as if the smaller vessels were con- 
tracted. This sign is of less value than was formerly 
supposed. 

Clieyne- Stokes respiration, named from those who 
first described it, consists of a pecaliar rhythmical 
change in the breathing. After a pause, in which two 
or three respirations are lost, the lungs are again filled, 
the breathing slowly increases in rapidity until a limit 
is reached ; the frequency then diminishes until there is 
another pause. This succession of respiiatory acts is 
then repeated. This symptom is a very serious one, 
and almost always indicates a fatal termination. 

Bed-sores form with extreme rapidity in some cases 
of lesion of the spinal cord, as the result of iiTitation 
of the cord ; at other times they are slow in appear- 
ance. They are among the most annoying complica- 
tions, and sometimes give great discomfort. 

Perfect cleanliness, bathing the skin after every 
passage, changing the bedding when wet or soiled, are 
absolutely necessary to prevent their occurrence. When 
the patient can l>e moved, his position should be changed 
to relieve pressure. The whole back, especially the 
sacral region, should be bathed daily with strong al- 
cohol. 

When the skin becomes discolored and a bed-sore 
seems imminent, even greater care should be taken in 
bathing, that spot be relieved from pressure, and, if the 
skin is broken, zinc ointment may be used. Further 
mischief may sometimes be thus avoided. If a slough 
forms, the best treatment is the alternate use of ice and 
poultices — ice for two or three minntes, then poultice 
for two or three hours. Of course, the offensive dis- 
charges must be removed ; where the edges are under- 
mined, a gentle stream of water from a fountain syringe 
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mnst be used to wash ont tlie pockets holding the dis- 
charge. Cai'bolic acid, thymol, phenol, or similar sub- 
Btances, may be sprinkled on the poulticea A char- 
coal poultice is sometimes of benefit. 

Various water-beds, air-beds, and fracture-beds are 
in use for these cases, and may answer a good end. 

A mild galvanic current has been recommended, 
obtained by a silver plate on the sore, connected by 
wire with a zinc plate over the sound skin, and a piece 
of wet cloth placed between the zinc and the skin. 

Constipation accompanies many neiTous affections, 
whether organic or functional. Violent means to reme- 
dy this are rarely desirable, Hyoscyamus, belladonna, 
nux vomica, can be added to prescriptions or given in- 
dependently, and may relieve the bowels sufficiently. 
If these are not sufficient, small doses of compound 
extract of colocynth may be added. Unless there is 
some contra-indication for strychnia, the following may 
prove serviceable : 

^ Ext. colocynth. comp., gr. i to 2 ; 

Ext. belladonnro, gr. i to | ; 

Est. nncis vomic, gr. i to i. 

M. Fl. pil. 

A half-grain or grain of ipecac may be added to tliis 
with advimtage if there is slight gastric disturbance. 
This should be given from once to three times daily, as 
may be necessary. 

Drinking copiously, especially a large supply of 
water, hot or cold, early in the morning, will many 
times be all that is necessary. 

In lesions of the spinal cord, more energetic cathar- 
tics may be needed ; aloin or podophyllin, with bella- 
donna or hyoscyamus, can be given in small pills. Ex- 
tract of colocynth may be combined with these, Ene- 
mata of soap-suds or caator-oil, or both, may be needed 
to assist the drugs. It is very desirable to avoid im- 
paction of the ficces. 
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If a stool has been long delayed, an enema of six to 
sixteen onnces of olive-oil, retained two or three hours, 
then followed by a pint or more of soap-auds, will often 
produce a motion with comparatively little discomfort 
to the patient. Of course, the physician should judge of 
the size of the enemata by the condition of the patient. 
A " fountain syringe " is much pi-eferable to others. 

Cystitis is frequently a troublesome complication 
in cases of paralysis. It is most frequently associated 
with lesions of the spinal cord, and sometimes is rather 
early in its appearance. Whenever there is retention 
of urine, there is danger lest, being only partially evacu- 
ated, the residue should become alkaline, and pbos- 
phatic sediments form ; the decomposed urine is a 
source of irritation, and Inflammation of the bladder is 
set up ; this inflammation may extend to the ureters 
and kidneys, giving rise to much distress, and being 
itself a source of exhaustion and danger. 

The bladder should be emptied by catheter twice a 
day. A long rubber tube attached to the end of the 
catheter, hanging into a vessel on the floor by the side of 
the bed, helps to keep the bed dry, and acts as a siphon 
to more thoroughly empty the bladder. If the urine 
becomes alkaline, benzoic acid, five grains thrice daily, 
or boracic acid, or salicylic acid, may be given. The 
bladder should be washed out at least once a day with 
a double catheter, using a weak solution of carbolic acid 
or nitrate of silver ; the latter can lie used of a strength 
of three or four groins to the ounce every third to sixth 
day. 

The diet should lie easily digestible with mild 
drinks. 

The nutritio-n of patients is often below normal. It 
is a task to eat when there is no appetite, and the pa- 
tient, yielding to his aversion for food, eats little ; grad- 
ually the whole system saffers, yet there is no demand 
for more food ; the system becomes accustomed to the 
lowered standard of nourisliment. 
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Many times the greatest patieace and tact is needed 
to restore the lost strength. It is generally better to 
give food frequently in small quantities than to try to 
increase the amount taken at one time. The intervals 
may be as near as every half-hour or hour. 

Milk is the most convenient food. It can be made 
more palatable by adding salt, and moi-e digestible by 
adding lime-water, half an ounce to six ounces of milk, 
or five grains of bicarbonate potassa or soda to the same 
amount. It should be slowly sipped, or taken with a 
teaspoon — not drank : one to three quarts a day, ac- 
cording to how much else is taken. Koumiss is a pleas- 
ant and easily digestible form of milk ; directions for 
making it are given in the Dispensatory. 

Eggs, if perfectly fresh, are usually acceptable pre- 
pared in various ways. It is very hard to obtain per- 
fectly fresh eggs in a city ; most city eggs are some- 
what stale, and sometimes, if eggs are laid in musty 
hay, they acquire a disagreeable flavor; in either case 
patients may not be able to enjoy them. Eggs should 
not be fried. 

Pat is an important article of diet for nervous pa- 
tients. Often too little is taken. Cod-liver oil is ex- 
cellent if it can be taken; if not, cream and butter may 
be used as substitutes. 

Butter should not be heated above the boiling-point 
for water, and should not be used for cooking. 

A powder of beef, which is made by J. Fere, im- 
ported by E, Fougera & Co., New York, forms a valu- 
able article of diet in many cases. It can be mixed 
with watfir or milk ; it is already cooked. The ordinary 
beef-teas and essences are of very small value as food. 

Sometimes it may be necessary to feed with a stom- 
ach-tube. This may be passed twice or even three 
times a day, and it is much better to use it than to 
have a patient live half starved. In hysteria and in- 
sanity it is sometimes absolutely necessaiy to thus feed 
a patient. 



U -4 TREATISE ON NERVOUS DISEASES 

When there is obstinate vomiting, it may be well to 
let the stomach rest a few days, giving only small pieces 
of ice ; then begin with small amounts of food, gradu- 
ally increasing. 

Patients may be fed by the rectum, using partially 
digested meat, milk, or, better than these, an egg beaten 
up with ten grains of pepsin. Generally an egg or two 
can be given in this way every five or six hours ; it is 
better to wash out the bowels once in twenty-four to 
forty-eight hours with a warm- water enema. Nutrient 
enemata should have a temperature of about 95® to 100®. 
If not too much exhausted at first, patients can be 
sustained for a fortnight or more in this way. 
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The accompanying diagrams from Ecker, with ex- 
planations, will illustrate better than any verbal de- 
scription the nomenclature of the convolutions. 

F 




FiQ. 1. — view of brsln from the aide. (Eceek.) 
F, flontnl lotw ; P, pnrictul lobe ; O, occipital lobe ; T, lemponU lob« ; S, fis- 
mu* 8;Ivii; ff, horizontal, S', uumdlng bnacb; a, buIcus ceotnlia, flsBuie of 
Golando ; A, anterior OMitral oonvolBtioii, ucending (hinlttl convolalion ; B, pos- 
torior oeDtral oonvolution, oseendliig puiotol convoludon ; /*„ upper (or fint). 
Ft, middle (or woond), F,, lower (or third) (Vonlfll coavolnlion. <Oo(»Bion«lly 
Ibeu are Dumbored ttma below upward. Ihe above is iho more geneisU; reoeiTed 
□omeuolatDre.) /,, upper, /« lower, yg, verCLciJ (prRcoatml) fhintAl fluure ; P,, 
upper, P„ lower parietal lobalo ; P,, (rjnis BupremajitinBlU («' is on the auno 
Pf^'*] < ^I'l KJ^"* augnlaria. (Thirf pnwoa around the posterior end of the first 
MmponJ Bsanra, uoidng tlie first temporal and BUpnunurgimJ oonvolnOoua with 
the aemnd temporal coDvolutian.) ip, buIoub interparietalia; «», endortheeul- 
cui calloRO- marginalia ; 0,, first, Oi, wcond, 0j, thinl oodpital conToluUeD; po, 
flneum parietOHicdpieol, internal perpendicular fissure ; o, aulcus oeeipitaUs CrauA- 
venus: oi,Biileusoodp<tB]iel(>n)rituiliiiBliB inferior; 7',,SiBt, J,,«eoond, 7',,tbird 
temporal GdDvolutioti ; f,, first, (|,seooDiltemporalfiBBure. (t, is genetall; bridged, 
and ao interrupted.) 
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In these diagrams only the important sulci are given ; 
these vary somewhat in different brains ; the convolu- 
tions between these sulci are subdivided by secondary 
sulci, whose arrangement is less constant. Occasion- 
ally oi^e of the principal sulci may be bridged over by 
a convolution, causing an apparent irregularity. 




Fio. 2. — Vien o( the brain from above. (EcKts.) 
Lettering BuiDQ ae ID Fig. 1. 



From the cortex, medullary nerre-fibers pass through 
the white substance, the centrum ovale, converging to- 
ward the basal ganglia — corona rad'iata. They con- 
verge from all parts toward a tract of white substance 
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which separates these basal ganglia from each other— 
the internal capsule. 

This capsule is one of the regions whose physiology 
is best known, whose lesion gives the most definite 
and permanent symptoms. 




Fia, 3. — View of the brain from bcloir. {Eckbb.) 

^1, gjrufl rectus, the prolongntloD of the flret frootjil coQk'olutinn ; Ft, middle. 
Ft, lowor frontal oonvolnlion ; /,, Bulcne olfiM^toriua ; /,, auicua orbllelU; T",, 
second, or middle, 71. third, or lower temporsl oonvolullon ; 7",, gjToa oodpito- 
Uimponlii ialenlia (loboltiB fiuifomiia), T%, gyrus occipito-LempDislis medulis 
(lobulos llo^iinlia) ; U, middle, t,, loner tuinporal fiwuro ; f|, *u!uiu Deci[ata-lem- 
ponlis inftrioi; po, fleeura ptu'lelo-oo^ipitaiis ; oc, Sbeuis CBk'arlna ; H, gfrUB 
hlppocwnp ; U, gynu uadniiiiui Ch, chuunmi cc, curpoia albicaaUu; KK, 
peduDColi oerebii; (7, corpus c*lIo9uiii. 




CC, corpoi oilloaum, cut through the middle; Of, gjnis fomioaCue, iT.gynu 
bippoounpi, A, sulcus hippocampi, U, gyrus unciiuiCua ; cm, auliua caltoso-nurgi- 
tulis, F\, Bnt tVoDtal oonTolution, iU medial aide; e, end of saleua centraiis, A, 
uiUtior, B, posterior oeDtral eonvolution ; Oi, onneua ; P", prcounous ; po, Amu™ 
parieto-oodpltalis ; o, sulcus oecijiiCslis LrscHveninB; oc, fl^iura cnlcarina; US', 
apper, oc", lower branch; D, gyru« dcspcndens; 7",, ("jroa occipito-tsmporoliB 
laUralia; TV, (tyniB Dceipit<vtemporalia mediatia (lobulua Un«rmili»); around the 
oeatnl fUsuro ii a quadrilaterul lobule, J, B, called the poraMintral lobulo. 



The accompaDying representation, an ontline from 
a photograph by Bitot, will give a sufficiently clear idea 
of the more important divisions. 

The caudate nucleus and the outer or third member 
of the lenticular nucleus receive few fibers from the co- 
rona radiata, nearly all of whose fibers pass into the in- 
ternal capsule. Fine bundles of white fibers pass from 
the lenticular nucleus into the internal capsule, and 
seem to pass on to the pyramidal tract. From the 
caudate nucleus many bundles of fibers pass into the 
anterior limb of the internal capsule ; others cross this 
and enter the lenticular nucleus. 
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The fibers which have been described as entering the 
internal capsule are destined in part for the basis of 
the cms ; the remainder are lost in the different parts 
of the optic thalamns, and in the tegmentum cruris, 
some reaching the cerebellum. 




Fio. G. — norizontal eection at the brain. 
ed, corpus caUoBiini ; en, onudule duc1ciu;/f, fifth romiido; d, cluuatrDm; i. 
IbIiuhI of Ed) ; ^, omm of the fornix, wliiah, turnmg upn thumulvca, fonn the 
corpora nlbicanlda ; te, eitenul upaulo ; tv, third ventriole ; f A, optio thalsitiUB ; 
fft, dEtenul corpiu genicuUtum ; en', the lomir prut of caudate nuolous; pv, pul- 
viaar ; eg, oorpan quBiirigeminB ; effi, intuniBl corpiu gcaiculatum ; i, u, m, the 
Ihreo dieiBionn of lenticular nncleus (on the lultoDlj' tao dividoos an Mxa;; aic, 
iic,pit, the UDterior limli, knee, and poBlerii>r Utab oftlie iutumsl caimule. 

The following diagrams, in some respects slightly 
modified frora Wernicke, will help to an nnderstand- 
ing of the course of the most important bundles of 
fibers, and the relations of the ganglia. 



Charcot has shown that only a part of the fibers of 
the internal capsule passes beyond the pons. The cap- 
sule is divided into an anterior and a posterior Umb, 
the angle formed by the two being called the knee of 




Tia. 6. — Diit;raiu of a p<^r])C!idiculaT ac 
capsule and 

flf, gjToa fomkalnii ; re, corpus calloaum ; o, voQtricU ; J", fbmix - ne, caaduU 
nuclena ; tk, opdo thalamiu ; «, intoniBl capeule, upper (natcrior) Umb ; p, peduri' 
cU; ei', mtomal capsulo, lower (poEUiior) tmib ; ne', lower port of caudote uudous ; 
0, optic tract; gh, gjnu bippocampiu ; i, Uiaud of Beilj d, clnuatrum; nl, leo- 
ticalar nucleus. 

the capsule. The fibers from the anterior limb pass 
through the inner portion of the basis cruris. "WTien 
a lesion implicates only these, the descending degener- 
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ation can be traced as far as the pons, bnt not beyond. 
That portion of the fibers of the basis which arises £rom 




Driiontal section of the brain, showing the k 
peduncular fibers. 
, Ti, m, LhQ threo divi»ioQB of tentieulsr nucleus ; /»'. 
pm, ft, the iniernnl, midiUs, and external portions of the peduncular 9bon panuag 
bolow the optic Ihalanius. Other leVUtn w xa Fig. b. 
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the inner two thirds of the posterior limb passes 
through the middle third of the basis, and secondary 
degeneration of thes9 fibers can be followed through 
the pons and medulla into the pyramidal ti'acts of the 
cord. In Fig. 7 this portion of the internal capsule is 
shaded. Lesion of the outer third of the posterior 
limb of the capsnle is followed by no descending de- 
generation ; hence it is supposed that its fibers are 
centripetal, and they pass into the corona radiata of 
the occipital lobe. 




Fio. 8. — DiBgnuH illiiatratlng docuBBitlon or optto nerves in the chiitEinn, and 
Ihe cffoct ot tesiona o( porUons ot Ihc optic tract. 
0, optic nervcB; t*. optic IractB ; t?, oorpom guoioulato; o, b, o, Iuuoub in 
front, M siJa of cbinsioa, uail on optio tmot. 
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The decussation of the optic nerves at the cl 
is only partial. The diagram on page 25 may give an 
idea of the arrangement of the libers. The fibers from 
the right optic tract pass to the right Bide of both reti- 
nas, the larger portion decussating with those of the 
opposite side ; and vice versa for those of the left optic 
tract. 




F'.a, 9. — This u iDodiEed from Huguenin, to agroc with Wernicke's dssoription 
ol the ori^ of the fibers of the opck trnct. 
ag, nutcrior oorpoB quidHgiiminam ; pv, pulvinar; fpg, cruB of postari(» oorpui 
quadrijfeniinuni ; tgi, inlemiil corpus gtaioulBtum ; ffff, ralenirtl oorpo* genictl- 
Intiim ; cr, posterior flbcrB of tlio corona rsdlnU, pasting to the occipital lobe; vt, 
eztemal divi^on of the optic traot, pauiug to the external corpus genicolatitin, tha 
pulvinar, uid the anCoiior ootpui qiudrigemiiium ; oi, the inner divisioD of tba 
optic tract, pmeing to the intemnl corpiu geniculatuin, and the posterior ooipni 
quadrigeminum ; p, poduncuiar Bberv ; p', the hemispherical bundiDiecnlatnn*-' 
rene section of the ems cerebri ; tm, Bubstootia nigra ; lu, third nerm ; nt', ill 
nucleus ; k^, superior cerGitcllar peduncle (red nudcu^) ; pit, poal«rlor loogitn- 
dilul bondla ; at, aqueduct ofSflviua. 
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WTien an attempt is made to study the optic tract, 
tracing its fibers to their central origin, we meet some 
opposing statements made by different authors. Wer- 
nicke describes the optic tmct, passing from tlie chiasma 
backward, as dividing int<j two portions — an external, 
which is much the larger, and a smaller internal ; the 
former can be traced to the external corpus genicula- 
tum, the posterior portion of the optic thalamus called 
the pulvinar, and the anterior corpus quadrigeminum ; 
the internal portion, he says, arises fix)m the internal 
corpus geniculafum, and the posterior corpus quadri- 
geminum ; this division, he says (following v, Gudden), 
has no connection with the optic nerve. A bundle of 
fillers seems to pass directly from the corona radiata of 
the occipital lobe to the optic tract. 

The preceding diagram. Pig. 9, which foUows Wer- 
nicke, is modified from Huguenin, and will aid in un- 
derstanding these divisions of the optic tmct. 

The advantage of following the different bundles of 
fibere through the crura cerebri, pons, and medulla 
would be, to say the least, very doubtful. Huguenin, 
Wernicke, and Duval have given us studies of this re- 
gion. A few outline drawings or diagrams, with brief 
explanation, will serve to localize the important nerve- 
centers at different levels. 

The third nerve enters the cms near the anterior 
border of the pons, not far from the median line, form- 
ing the internal boundary of the pyramidal fibers. The 
nerve splits up into bundles of fibers which diverge, the 
inner bundles following a slightly waving course back- 
ward to the nucleus ; the outer bundles, forming a curve, 
I>as3 through the onter edge of the cerebellar peduncu- 
lar fibers (the red nucleus), then converge to the nucle- 
us, which is situated on either side of the median line 
just anterior to the aqueduct of Sylvius. Anterior to 
the nucleus the nerve passes through the posterior lon- 
gitudinal fascicuhis. The nucleus of the tliird is irregu- 
larly pear-shaped, the smaller end pointing forward, 
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lying near the median raphe. Curving around from 
the posterior longitudinal fasciculus can be seen the de- 
scending (motor) root of the fifth nerve. Posterior to 
these is the anterior corpus quadrigerainum, and ex- 
ternal to this the internal corpus geniculatum. 




Fio. 10.— Origin of lliird nerve. (After Wirnicu.) 

a». aqiwdupt of BjMiib ; pW, poeMrior longitudiDol bundle; iii, tlird nerve; 

ni', lis cucleuB; p, buis of cnu cerebri (foot of tha [wduncle) ; la, aubstautia 

nigra; ly, anperior cerBbalI«r peduncle (red nucleus); ^i, internal corpus gemou- 

Istum ; ar^, anterior carpus quodrigemiuum ; t, dcBcending (motor) root of tri- 



The fourth nerve enters the valve of Vieussens just 
behind the posterior corpus qnadrigeminum, decus- 
sates in the valve, curves around the aqueduct of Syl- 
vius, and enters its nucleus, which is situated just be- 
hind (below) the nucleus of the third nerve in relatively 
the same position. 

Both the third and fourth nerves receive a few fibers, 
ascending from the sixth nerve, from the posterior lon- 
gitudinal fasciculi, which do not enter their nucIeL 

The nucleus of the third ner^'e receives fibera from 
the anterior corpus qnadrigeminum, and probably simi- 
lar fibers pass to the nuclei of the fourth and sixth 
nerves. 



The sixth and seventh nerves are closely connected 
at one point in their course. The sixth enters the an- 
terior aspect of the pons just at its junction with the 
medulla oblongata not far from the media.n line. It 
crosses the pons, changing its direction several times so 
^^ , that DO one section can follow its whole course, and 
^^^' enters its nucleus just external to the eminentia teres 
^^B near the median raphe on the door of the fourth yen- 



Pro. II reprcBcnU lectiooB ihrough tlic pons, so u to ebaw on the left the 
MieDth and aiitb nerves, with their nuclei; on tlie right, the ilith and 
eighth tierTDi, hilf eeheaiatic. 

TO, MTBDth nerve ; vn', eminentia ten*, where Ihe leTenth nerve turns dowO' 
wtid ; Til", the proper nuoleUB of tho »8venth neire ; ti, aiith uetTB ; ti", the 
common nuclcm of sUth and ecventh ; tih. eighth nerve ; vni', ita nucleus ; t, 
•uendin^ n>at of the BrUi nerve ; r, nadform bod; ; », the aaporior oUtd ; p, the 
peduncular fibers. 

tricle. This nucleus is also tlie origin of some of the 
fibers going to the seventh nerve, which enters the pons 
just anterior (forward) to the eighth, crosses diagonally 
in a gentle curve to this nucleus, irom which it receives 
some fibers; then it can be followed to the eminentia 
teres, where it tnms downward ; it soon turns again to 
pass forward and outward, slightly downward, to ita in- 
ferior nucleus. The fibers, in passing from the eminen- 
tia teres to this nacleus, divide and separate more or 
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less widely from each otlier, and form a wide network 
rather than a compact bundle. The nucleus is com- 
posed of three or four groups of cells, in each section, 
which are each surrounded by separate bundles of 
fibers. Just outside the facial nerve, and anterior to 
its inferior nucleus, is the ascending root of the fifth 
nerve. 

FVom the nucleus of the sixth nerve thin bundles 
of libers pass forward (upward) in the posterior lon^- 
tndinal fasciculus to the third and fourth nei-ves. These 
communicating fibers decussate in their course qnite 
near the point where they unite with the other fibers 
of the third and fourth nerves. 

The course of the eighth nerve is not as yet of so 




P, thB onterior pjrnmiclal fibore ; C, the inferior olivory body ; Ir, the latenl 
coIuidd; cr, tbo rcatifono body; pc, the pngterior oalamnB ; /, lontcitudmal flbera; 
e, Fentral canal : To, DtoeadiD^ root of the Sflh ; x, n, zn, the oamepouding 
□erves; i', n', zu', Chcir nndei i i", anterior vogni nodleUB. 
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F irnicll pnwtical interest. It enters the pons just behind 
(below) the scTenth, and divides into three bundles, 
I which are distributed to separate nuclei. It ia scarcely 
j necessary to give the particulars of its deep origin. 



Fro. IS, — Schematic vieir of thi: rolative situBliuDa of the nuclei in Ibo meiluHa. 
(After Esu.) 

T-in, Ihe iicrven or tlicir nuclei ; 
peduncle ; 4, reatifonn bDdy ; 6, eraioa 

The relations and origins of the nerves of the me- 
dulla oblongata can be easily learned by a study of the 
accompanying figures (12 and 13), and it ia scarcely 
necessary to give more detailed descriptions. 

The distribution of the blood-vessels in the brain 
has been studied especially by Buret. The results ob- 
tained are of much practical value. The circle of Wil- 
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Jia at the base of the brain fiimiahes rather free com- 
mnnication between the carotids and the vertebrals of 
the 8ame side, and between the arteries at the posterior 
jiart of the brain on opposite sides, unlesa there are 
anomalies in the size of the arteries. Anteriorly, the 
only comnmni cation between the two carotids is the 
anterior communicating artery. 

The nutrient arteries for the coriras striatum and 
optic thalamus arise from the first few centimetres of 
the anterior, middle, and posterior cerebral ai-teries ; 
those from the posterior cerebral are distributed to the 
optic thalamus, the others to the caudate and lenticular 
nuclei. These nutrient arteries arise, then, from a posi- 
tion where they are the more likely to feel any increase 
of blood-pressure ; anastomoses between the secondary 
arteries supplying these regions are very unusual. 

The convolutions are supplied with blood-vessels 
from the pia mater covering them. The anastomoses 
between the different arterial systems in the pia mater 
are very few and unimportant. The arterioles, after 
entering the gray substance, quickly subdivide into the 
minutest branches ; these anastomose freely with each 
other. The vessels for the subjacent white substance 
pass thi'ough the cortical layers, giving off only a few 
branches, and finally subdivide in the medullary sub- 
stance into elongated meshes. There are no important 
anastomoses between the arteries of the convolutions 
and those of the large ganglia at the base, even where 
the two come very near together, as in the corpus stri- 
atum opposite the insula. 

The veins anastomose more freely, and are so dis- 
posed with reference to the arteries of the convolutions 
that the blood is delayed, especially in the arterioles in 
the gray substance, and the nerve-cells are continuous- 
ly bathed in arterial blood. 

As the arteries branch at nearly right angles, and 
subdivide rapidly into very small vessels, the blood- 
pressure is diminished; but the absence of communi- 
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cations between the larger branches does not allow of 
the removal of pressure from weakened arteries. 

Most of the first and second frontal convolutions, 
and the convolutions in the median tissure as far back 
as the termination of the sulcus caUoso-marginalia, are 
supplied by the anterior cerebral arteries. The third 
frontal convolution, the anterior centi-al and posterior 
central, and very nearly all the parietal and the upper 
part of the temporal lobes and the insula, are supplied 
by the middle cerebral. The lower portion of the tem- 
poral and the occipital lobes are supplied by the pos- 
terior cerebral artery. 

One of these arteries, or any of their branches, may 
be obstructed mechanically, or may be subject to tem- 
porary reflex spasms, so as to interfere with the proper 
flow of blood. HypOTajmia may also affect any one dis- 
trict, leaving the others nearly unaffected. 



JMtsch and Hit2ig(1870) first called attention to the 
irritability of certain districts of the cerebral cortex as 
suggesting the localization of motor functions in sepa- 
rate and distinct regions of the brain, Perrier soon 
after (1873) published obser^'ationa made in the same 
direction, and has since greatly extended our knowl- 
edge. During the last ten years the literature of the 
subject has increased wonderfully. 

The region of the cortex immediately anterior and 
posterior to the fissure of Rolando has been found to 
be excitable ; an irritation applied to this region causes 
motion in the voluntary muscles, according to the lo- 
cality of the irritation. Other regions may be excitable, 
and probably are, but the above central region is the 
one which seems to act most directly upon the limbs. 
When motion is produced by irritation of other regions, 
it is probably indirect. Other regions than these may, 
when irritated, cause various sensations or give rise to 
mental actions ; but these are not revealed to us by 
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motor phenomena. A careful study of Femer's plate, 
with the motor centers marked on Ecker's diagi-am of 
the convolutions, will be all that is needed to fix these 
centers in the mind. 




FiQ. 14. — Location of 



(FCBHIEB.) 



], nn tbo upper or superior parieUl lobule oeoter for tbe opposite leg; S, S, 4, 
unund Uie upper trnd of contra) flaaarQ, ccttlon for opposlts leg, aim, and 
trunk ; 6, oecten for motion of opjiOBita Mm and hand forward ; a, b, e, d, on tho 
poHbsrior central conrDlution, centeia for mntioDB of flngen and wrist of oppotlto 
hand ; S, Buptnatjon and flexion of tbe oppoaite Ibreann ; 1, B, S, ID, II, on the 
anterior central convolution and around the babo of central flasuro, motiona of 
tnouth, lipa, and tongue (9, 10 are called oro-lingual ccntera by Forriar) ; li, olava- 
cion of eyelids, dilatatian of pupils, conjugate deviation of eyes, and turning of 
head to opposite side ; IS, IS', centers which seem to have relation to vision and 
e«iiu motions of tbo oyea : U, centcin which teem to be concerned with hsoiiog', 
and give rise to motiona cxpreKaivQ of attention. 

The views as to the sensory centers are still unset- 
tled. It is much more difficult to locate these ; and, 
indeed, the facts as yet known rather tend to show that 
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the centers for different sensationa are much, less clearly 
defined than those for motion. 

Ferrier locates the centers for sensation in the pari- 
eto-temporal region ; sight in the supra- marginal and 
angular convolutions (13, 13') ; hearing in the superior 




or first temporal convolntion (14) ; taste and smell in 
the lower extremity of the temporo-sphenoidal lobe — 
region of the subirulum coma Ammonis ; tactile sensa- 
tion In the region of the hippocampus. The centers for 
Mght and hearing are probably correctly located, but 
there are also centers for sight in the occipital lobe 
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quite as important as those in the angular and supra- 
marginal convolutions. There is some uncertainty as 
to the other sensory centers. 

Petrina is of opinion tliat the faculty of sensation is 
more generally diffused, and that at least the libers for 
tactile sensation follow the motor tibers to the motor 
centers, and tenninate there in sensory cells. Thus he 
regards each motor center as also in some degree sen- 
sory. 

The location of the centers for tactile sensation must 
be considered as undetermined. It is, however, settled 
that the sensory fibers pass through the posterior third 
of the posterior limb of the internal capsule, through 
the outer part of the cerebral peduncle, the lateral part 
of the pons Varolii near the floor of the fourth ventricle, 
to the sensory region of the cord. 

The fibers of the corona radiata may be classed aa 
motor or sensory, according to the portion of the cortex 
with which they are connected. Lesion of the white 
fibers passing from the motor centers of the cortex to 
the internal capsule causes serious disturbance of mo- 
tion ; if extensive, a permanent hemiplegia of the oppo- 
site side will be produced ; if limited, they may give 
rise to monoplegias, just as limited lesions of the cortical 
motor zone. 

Following these fibers into the internal capsule, 
Franck and Pitres found: 1. Quite in front the fibers 
which, on irritation, cause motion in the face and eye- 
lids on the opposite side. 2. Next behind, the fibers for 
the anterior limbs on the opposite side. 3. A bundle 
of fibers which move both limbs on the opposite side. 
4. A very small bundle for the opposite hind limb, 6. 
In the posterior part of the caudate nucleus those which 
cause elevation of the opposite ear. 

These experiments were made upon animals ; clini- 
cal observations and post-mortem examinations must 
finally show how nearly the same order is followed in 
man. 
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The functions of the ganglia at the base are not yet 
well determined. We know nothing in regard to the 
fnnctions of the caudate and lenticular nucleus ; they 
do not seem to have any direct control over either mo- 
tion or sensation, which has as yet been discovered. 

The functions of the optic thalamus are still a subject 
for investigation and discussion. Nothnagel, from ex- 
periments on animals, concludes that motor impulses, 
which are excited, or depend upon peripheral sensory 
impressions, take their origin in the optic thalami, 

Wernicke's conclusions agree very nearly with this 
view. "They serve, 1, for acquiring consciousness of 
motions throngh ' muscular sense ' or innervation's 
sense ; 2, for the involuntary adaptation of our motions 
to external relations by means of the reflex mechan- 
ism which they contain ; 3, as away for certain sensory 
tracts, which, according to Meynert, serve for trans- 
mission of muscular or innervation's sense." 

The posterior portion of the optic thalamus, the 
pulvinar, forms a part of the visual centers ; it stands 
in intimate relations with the corresponding halves of 
both retinas, as is shown by the symptoms in cases 
where it is destroyed. Exactly how these relations 
are maintained is not yet definitely known. 

The physiology of the pons, medulla, and neighbor- 
ing parts can be inferred from the anatomical descrip- 
tions given above, or will be mentioned more conven- 
iently in connection with the symptoms due to their 
lesion in the following sections. 
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Lesions affecting the brain may be divided into two 
classes, destructive and irritative. These may act only 
upon the nerve-fibers which they immediately affect ; 
or they may exert an influence at a distance, which 
may be different in its nature from their immediate in- 
Lflnence. A hsemorrhage will destroy nerve- fibers, which 
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are torn across; it will also, if of sufficient size, inter- 
fere with the function of others by compressing them, 
and it may give rise to symptoms of irritation. A 
tumor may irritate certain fibers, and, by compression, 
prevent the action of otliers, or it may destroy those 
among which it grows, and irritate others at a dis- 
tance. As a rule, a lesion which occurs suddenly, as a 
hjemorrhage, will give rise to more symptoms depend- 
ing upon interference with distant regions than those 
lesions which slowly increase in size. It may be neces- 
sary, then, in forming an opinion as to the seat of a 
lesion, to wait until the commotion produced by the 
first shock of the disturbance has subsided and the 
remote symptoms have disappeared. 

Destruction of the motor centers, or of the white 
fibers of the corona radiata underlying these centers, 
is revealed by paralysis of the limbs or muscles over 
which they preside. Irritation of these parts gives rise 
to spasm of those muscles. It may happen that there 
is fiiist an irritation due to the destruction of fibers, 
shown by a spasm ; then follows the paralysis depend- . 
ent upon the peimanent lesion. If the irritation is 
very strong, it not only excites to activity the center 
on which it first acts, but neighboring centers, and per- 
haps the whole motor area of both hemispheres, may be 
thrown into commotion ; then general convulsions will 
result. 

By a careful study of the seat of the paralysis or 
convulsion, and a comparison of these with the motor 
centers, a i-easonably accurate conclusion as to the seat 
of a cortical lesion may be formed. Spasms confined 
to one limb are much more clearly diagnostic of corti- 
cal lesion than paralysis. When convulsions are gen- 
eral, the diagnosis is less certain ; but, by watching the 
commencement of the attack, noting that invariably 
the same limb is first affected each time, and that the 
convulsions follow the same course, a correct diagnosis 
may often be made. 
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The caudate nucleus and the lenticulai' ganglion 
may be nearly or quite destroyed without any disturb- 
ance of Diotiou or sensation. Generally, however, es- 
pecially if the destraction is produced by a hiemor- 
rhage, there is more or less compression of neighboring 
parts, the internal capsule is thereby disturbed, and 
symptoms result therefrom. Often, also, a portion of 
the capsule is destroyed, and then the symptoms are 
permanent. If the destruction is limited t« the gray 
ganglia, as the clot is absorbed the jjressare upon the 
capsule is jemoved, and the symptoms may entii-ely 
disappear. 

The optic thalamus may be partially destroyed with- 
out special symptoms; those which occur seemingly 
depend upon pressure or implication of neighboring 
parts. At other times there are disturbances of sensa- 
tion which seem to arise directly from the lesion of the 
thalamus. Injuries to the optic thalamus may cause 
more or less disturbance of vision. When the anterior 
or middle portions are injured, this disturbance, if 
present, is tempoiury ; if the posterior part, the pul- 
vinar, is injured, the loss of vision is jjermanent, and 
generally affects only one half the visual field — hemi- 
anopsia. 

There is a small region, carrtfow sensltif, lying 
external to the pulvinar, which serves as the course for 
sensory fibers. Lesion of this region will give rise to 
hemiamesthesia ; and when there is disease of the optic 
thalamus or pulvinar, this region would very likely be 
disturbed. 

A peculiar motor disturbance is associated with 
injury of the posterior and outer part of the optic 
thalamus, and perhaps adjacent parts, though some 
observations seem to show that lesion of the thalamus 
alone is sufficient to produce the phenomena. The par- 
tially or entirely paralyzed limbs are in a state of un- 
rest ; they keep up a constant motion, which may be sim- 
ply a tremor, or a slow, irregular motion in all directions 
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without co-ordination or rhj-thm, sometimes resembling 
chorea, sometimes peculiar and unlike any other motor 
phenomena. This has been called athetosis, or post- 
hemiplegic chorea. 

The internal capsule is the most important part of 
the base of the brain, so far as relates to the symptoms 
arising from its destruction. 

When the anterior limb of the internal capsule is 
destroyed, secondary degeneration affects only the in- 
ternal segment of the base of the cms, and this degen- 
eration can not be followed beyond the pons. When 
the anterior two thirds of the posterior limb are de- 
stroyed, there is descending degeneration, which can be 
followed through the middle segment of the crus, the 
pons, meduUa, and anterior pyramids, where it crosses 
to the opposite side of the cord, excepting a small por- 
tion, the anterior pyramidal fibers, which pass down- 
ward on the same side. When the outer third of the 
posterior limb is destroyed, there is no descending de- 
generation, nence we conclude that the most, if not 
aJl, of the motor fibers for the trunk and limbs from the 
motor area of the brain pass through the anterior two 
thirds of the posterior limb of the internal capsule, and 
follow the course taken by the descending degeneration. 

When the anterior limb of the internal capsule is 
destroyed, there is no paralysis of the limbs ; the facial 
nerve may be paralyzed. 

When the anterior two thirds of the posterior limb 
are destroyed (or pressed upon so as to interfere with 
function), there is always paralysis of motion in the op- 
posite side of the body. This paralysis is permanent, 
and is followed by late contraction, due to secondary 
degeneration of the pyramidal tract. 

When the posterior third of the posterior limb is 
destroyed, there is anesthesia of the opposite side ; 
Charcot calls this cerebral hemlaniesthesia, and says it 
is a faithful reproduction of the characteristics of hys- 
terical hemianesthesia ; the insensibility extends to the 
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profonnd parts, muscles, mucous membranes ; it in- 
volves also the sensory apparatus, the senses of taste 
and hearing, of smell and sight. The sight is lost by a 
concentric narrowing of the Held of vision ; the percep- 
tion of colors is lost— first green, then red, orange, yel- 
low, and blue, untH everything has a grayish hue. 

When disease of one hemisphere causes amblyopia 
or amaurosis, the disturbance of vision is observed in 
the opposite eye ; a slight defect may also be discov- 
ered in the corresponding eye if carefully sought, pro- 
vided the intelligence of the patient is not too much 
disturbed. The lesion is then situated in the posterior 
third of the posterior limb of the inner capsule, or in 
some portion of the cortex which is not yet exactly 
located, but which probably corresponds to Ferrier'a 
centers (13, 13') in the angular gyrus, or it may be in 
some portion of the occipital lobe. 

Many times the loss of vision affects only one lateral 
half of the visual field. This is called hemiopia, in 
speaking of the loss of jrawer in the retina, or more 
usually hemianopsia, as refei-ring to the visual field. 

When there is double temporal hemianopsia — the 
loss of sight affecting the temporal half of both visual 
fields — the lesion must be in the chiasma, probably uear 
its anterior border, at a, Fig. 8. 

When the na^sal half of the visual field is lostr— nasal 
hemianopsia^ — the lesion must be on the corresponding 
side of the chiasma, b, Fig. 8 ; both sides are rarely 
thus affected. If there is amblyopia or amaurosis of 
one eye and nasal hemianopsia of the other eye, the 
lesion must be on the side of the chiasma correspond- 
ing with the amblyopic eye, and penetrate deep enough 
to affect the decussating fibers. 

When there is loss of vision for corresponding lat- 
eral halves of both visual fields, the defect is called lat- 
eral homonymous hemianopsia. This may be caused 
by lesion of the opposite optic tract (c. Fig. 8), of 
the pulvinar, of the occipital lobe, or possibly of the 
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angnlar gyms, or of the fibera passing from the ptilvi- 
nar to the centers of vision. If there is no reaction of 
the pupil when light falls npon the affected half of the 
retina, the lesion mast be in the optic tract or the ante- 
rior corpus quadrigeminum — i. e., in right lateral he- 
mianopsia the left optic tract would be affected. 

If the pupil reacts when light falls upon the affected 
half of the retina, the lesion is either in the pulvinar, 
in the corona radiata, or the cortex. AVlien the pul- 
vinar is the seat of a hiemorrhage, there may be other 
symptoms of apoplexy, motor or sensory ; the.se will 
disappear in a short time, but the hemianopsia will be 
permanent. There may be photopsia. 

"When the corona radiata leading to tlie centers of 
vision is the seat of lisemorrhage, the hemianopsia wiU 
at first be complete, but soon the vision will be partially 
restored ; there will be other apoplectic symptoms. If 
the loss of sight is caused by tumor, it will come on 
gradually, and will be accompanied by other symptoms 
— paralysis of cmnial nerves, et«. — showing the nature 
and seat of the lesion. Photopsia may be present. 

When the cortical centers of vision are affected, there 
will be no photopsia ; the hemianopsia may be complete 
or only partial ; there may be loss of j)erception of color 
in one half of the visual field, with power to perceive 
white. There will be no other paralysis except vision, 

Charcot and his followers claim that lesion of the 
hemispheres is more frequently followed by amVdyopia, 
contraction of the field of vision, and that hemianopsia 
is rare. Fere thinks the lesion causing hemianopsia 
must be situated between the angular gyrus and the 
fissure of Rolando, or in the medidlary Bljers leading 
from that j^gion. We do not yet know why in one 
case there is hemianopsia and in another amblyopia. 

WTien the lesion is sitnated below the internal cap- 
sule, so that tile crus cerebri, or parts below, are impli- 
cated, the cranial nerves may be affected on the same 
side with the lesion. The symptoms may then be in 
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part on the same side, in those nerves directly affected ; 
in part on the opposite side, for the neiTes arising below 
the seat of the disease. Tltis gives a crossed or alter- 
nate paralysis. A compajison of the symptoms with 
the physiology and anatomy of this part of the mesen- 
cephalon will lead to as correct a diagnosis of the loca- 
tion of the lesion as can be made. 

Lesions of the anterior corpora quadrigemina are 
attended with partial or total loss of vision. If the 
lesion is nnilateral, the loss of vision is also unilateral. 
Opinions differ as to whether there is simple nnilateral 
amanrosls or lateral hemianopsia. 

Lesions of the posterior corpora quadrigcmina are 
associated with inco-ordination, which Nothnagel says 
is like that found in lesion of the cerebellum, and which 
is possibly dependent upon a coincident lesion of the 
superior cerebellar peduncle. 

These symptoms alone would not be sufficient to 
locate the lesion in the corpora quadrigemina. There 
will often be found other symptoms due to extension 
of the lesion to neighboring parts. 

The third and fourth nerves, with tlielr nuclei, lie 
just below the <:orpora qnadrigemina, and may be im- 
plicated ; then there would be partial or entire paraly- 
sis of these nerves. The motor and sensory tracts pass 
through the crura cerebri, and may be implicated, giv- 
ing rise to corresponding symptoms. 

The third nerve supplies many different muscles. Its 
most anterior fibers are for accommodation ; just behind 
these are the fibers which innervate the sphincter of the 
iris ; then are arranged the fibers ftir the internal rectus, 
the superior rectus, the levator palpebrffi superioris, the 
inferior rectus, and the inferior oblique.* When the 

• Kahler and Pick snggesl that tbe posterior bntiilles snpplj the le- 
gator pnlpebrs, reclna ftnperlor, and obliqmiB inferior — musics which 
are emplojed together in looking: opn'ord; that the posterior meili an 
buDdlos innervate the intoraal rectos and the inferior reutas ; the an- 
terior, the pupillary, and acooinmodation muBolee. 
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nncletis or the nerve in its course through the peduncle 
is affected, the symptoms will guide to a diagnosis of 
the seat of the disease. Kahler and Pick say a disas- 
sociated, partial paralysis of the oculo-motor nerve 
points primarily to a lesion of the territory through 
which the roots of this nerve run. 

Most significant for lesion of the cerebral pedun- 
cles is the alternate paralysis of the motor-oculi nerve. 
The limbs and face, perhaps also the tongue, are para- 
lyzed on one side, opposite to the lesion ; the ocular 
muscles ai-e paralyzed on the other side, the same side 
with the lesion. Great disturbance of sensation would 
indicate that the outer portion of the crua was affected. 

In case of disease of the pons Varolii a few symp- 
toms are important ; among these, alternate paralysis, 
the limbs affected, as to motion and sensation, on the 
side opposite the lesion, tlie cranial nerves on the same 
side with the lesion ; whether the facial, the fifth, the 
sixth, are all or only in part paralyzed on the side op- 
posite the limbs, depends npon the height at which the 
disease is situated. If there Is thus alternate paralysis, 
the disease is almost sure to be in the pons, sometimes 
it may be in the medulla oblongata. 

A conjugate deviation of the eyes to one side is diag- 
nostic of lesion of the pons, when, in case of paralysis, 
the eyes are turned toward the hemiplegic side ; in case 
of spasm, away from that side. This symptom points 
to the vicinity of the nucleus of the sixth nerve as the 
Jocality of the lesion. 

Conjugate deviation of the eyes is found, associated 
with deviation of the head to the same side as the eyes, 
in cases of hiemorrhage into the hemispheres. TTien 
the symptom is of only short duration ; in a few hours 
or a few days the motions of the eyes and head become 
free. XJnder these circumstances it is of little value in 
locating the lesion ; it may accompany superficial le- 
sions, or those which involve the cerebral substance, 
becoming more frequent as the lesion is situated nearer 
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the corpus striatum and the fibers radiating from the 
cerebral peduncle. The deviation is away from the 
paralyzed side, toward the affected hemisphere ; when 
there are convulsions, the deviation is toward the side 
convulsed. 

When conjugate deviation of the eyes occurs in dis- 
ease of the pons, it is usually independent of any de- 
viation of the head, and is persistent. 

In examining the eyes, it is necessary to examine 
them together, and each one separately. In paralysis 
due to disease of the pons, the abducens on the same 
side with the lesion is paralyzed alternately with the 
limbs. The internal rectus then draws the affected eye 
toward the opposite side. The internal rectus of the 
other eye, on account of the union of the sixth nucleus 
with the third nerve, being pai-alyzed, so far as acting 
in harmony with the opposite abducens, allows that 
■ eye to be drawn outward by its external rectus. As 
the fibers of the third nerve, which control the direc- 
tion of the eyes for near vision, are not jmralyzed, 
being independent of the sixth nerve, both eyes will 
turn inward naturally when an object is slowly ap- 
proached to the eyes. "When examined separately, the 
eye whose abducens is paralyzed can not be turned 
outward beyond the median line ; the other eye can be 
turned inward, though, it may be, only with consid- 
erable effort. In this separate examination of each eye 
some nystagmus may be noticed. 

When the abducens alone of the ocular nerves is 
paralyzed, the pons must be the seat of the disease, 
unless other symptoms show that the lesion is pe- 
ripheral. 

When only one pupil is persistently contracted, 
lesion of the pons on the same side is indicated. 

When speech is affected, it is in the form of anar- 
thria. 

The sensory fibei-s are said to pass through the lat- 
eral portions of the pons, and great or total loss of sen- 
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sation in disease of the pon3 would x>oint to that por- 
tion as its seat. 

Compulsory motions and ataxia would be rather 
indicative of lesion of the cerebellar peduncle than of 
the pons, though Penzoldt noticed compulsory motion 
backward when the middle portion of the pons was 
alFected. 

When the cerebellum is the seat of a tumor, many 
symptoms wiU be caused by pressure upon neighboring 
parts ; also in case of htemorrhage the earlier symptoms 
may be in part due to the effects of influences acting 
upon other regions. In disease of the cerebellum, vom- 
iting is a very common symptom ; optic neuritis is fre- 
quent ; the ventricles may be distended with serum. 
The most characteristic symptom is motor disturbance, 
a general weakness and a disturbance of co-ordination, 
with vertigo and uncertainty of gait. This disturbance 
of gait is found only when the venntform process or 
the middle lobe of the cerebellum ia affected. When 
the middle lobe is diseased, there is liiiely to Ije pria- 
pism. The cerebellar hemispheres may be extensively 
diseased without causing characteristic symptoms. 

The symptoms at a distance due to pressure, etc., 
will generally be a great aid to diagnosis, and without 
these it may be impossible to locate the disease. 

The symptoms caused by lesion of the nuclei in the 
medulla oblongata will be described under Bulbar Pa- 
ralysis. 

DISTtmBANCES OF SPEECH. 

Speech may be interfered with in several ways: 1. 
The power of transforming thought into words may be 
lost {amnesic aphasia) ; the patient may yet under- 
stand what is said and be able to read. Tlie loss of 
speech may be absolute, or, as is more common, the 
patient may retain the power of speaking certain words 
or phrases ; these expressions are usually "yes" and 
" no," which may be used correctly, but quite as often 
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incorrectly ; certain expressions which are of the nature 
of eschimiitiona and oaths may be retained. The ex- 
tent to whicli speech is affected varies greatly ; some- 
times patients can repeat a sentence spoken in their 
hearing, sometimes can read aloud, yet immediately 
after are unable to say the same words ; sometimes 
they can spontaneously speak a part of a sentence, or 
they may occasionally be at a loss for a word, and rec- 
ognize it when suggested. Sometimes only one class 
of words is lost, as nouns, or words expressing relations 
or adjectives. 

When the loss of the faculty of recollecting words 
is marked, there is also a loss in the power of express- 
ing thought by gestures {amimt'a), and the patient can 
not write, even if the motions of the hand would permit 
writing (affraphia). They are unable to write witli the 
left hand. In attempting to write, sometimes only lines 
are made, sometimes separate letters, but not words ; 
or words may be written, but not to form sentences. 

2. The patient may have the power to change 
thought into words, but the connection between the 
center where this is done ant! the vocal organs is inter- 
rupted, and the patient can not express himself. This 
is called ataxic aphasia, or anarthria / the lesion may 
be at any point between the speech-centers and the 
vocal organs. AVTien, however, the nuclei of the nerves 
in the medulla are diseased, peculiar difBcuIties of ut- 
terance are produced which are not properly included 
under this title, and which will be considered in con- 
nection with bulbar paralysis. 

Under the name dysarthria may be included cer- 
tain disturbances of speech, as stuttering, explosive 
speech, scjinning speech, trembling speech, etc, 

Wlien there is anarthria, ataxic aphasia, the patient 
is unable (according to the degree of loss of power) not 
only to speak, but he is also unable to read ; he may, 
however, be able to express himself by gestures and by 
writing. 
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3. A peculiar disturbance o£ the faculty of speech 
has been attracting attention lately. The patient is 
able to liear sounds or see objects ; he is able to origi- 
nate thought and give expression to his thought In 
words more or less appropriate ; but words spoken con- 
vey to him no ideas, or words written are not recog- 
nized as words. There is, as named by Kussmaul, 
"word-deafness" or ^* word-blindness." The patient 
may also lose the power of recognizing tunes, or of 
reading musical notes. 

It is rare to lind word-deafness or word-blindness 
without other affection of speech. 

4. Kussmanl gives two other divisions of speech dis- 
turbance wliich are closely allied, paraphasia, and 
agrammatism or alcatapTiasia. The former is " the 
inability to properly connect word-images and the cor- 
responding conceptions, so that, instead of the ones 
corresponding to the sense, misplaced or entirely in- 
comprehensible word-images present themselves"; the 
latter Is " (he inability to form words grammatically 
and to aiTange them in sentences syntactically," 

These peculiar defects of speech may accompany 
ordinary amnesic or ataxic aphasia ; they rarely occur 
alone. It may be convenient to retain the term para- 
phasia, which is the more frequent of these two forms 
of disturbance. 

5. There may be entire loss both of power to com- 
prehend what is said and of the power of expressing 
thought. 

The lesions which cause these different forms of dis- 
turbance of speech are situated in the vicinity of the 
posterior part of the third frontal convolution, the 
island of Reil, and the first temporal convolution, or 
in the white medullary substance just below these parts, 
or in the course of the motor fibers leading to the vocal 
organs. The amnesic aphasia depends on lesion of the 
posterior part of the third frontal convolution and the 
island of Reil near that spot, or the white substance 
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immediately below ; anarthria depends upon interrup- 
tion of the centrifugal fibers passing to the vocal organs ; 
word-deafness and word-blindness occur when there ia 
lesion of certain portions of the auditory or visual cen- 
ters. The exact seat of these changes is not yet well 
determined. Paraphasia is found in lesion of the 
island of Reil, the adjacent parts of the first temporal 
convolution, or the commissural white fibers immedi- 
ately below. 

In all forms of speech disturbance the lesion is found, 
in the great majority of cases, on the left side, and is 
associated generally with more or less fully developed 
right hemiplegia. In left-handed persons the lesion is 
usually on the right ; there is left hemiplegia. In a 
few cases this rule is not observed, 

W'hen the centrifugal fibers are destroyed near the 
base of the brain, in the cerebral peduncles, pons, or 
medulla, there may be anarthria with either right or 
left hemiplegia ; such cases do not follow the above 
rule, and it may be that in some of the anomalous cases 
the distinction between true aphasia and ataxic aphasia 
or anarthria has not been sufficiently noticed. 
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PACHTUENISGITIS. 

Inflammation ot the dnra mater is not very common 
as an independent disease. The dura mater is composed 
of two lamellffi which are loosely united with each other ; 
either of these may be the seat of disease ; hence ai'ise 
external and internal pachjineningitis. 

EXTEBNAL PACHYMENINGITIS 

is caused by disease of adjacent bony structures or by 
injuries. The symptoms are so combined with those 
arising from the primary affection, and the indications 
for treatment depend upon the nature of that affection 
to such a degree, that it is not necessary to delay longer 
on this variety of the disease. 
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There are two different viewa as to the origin of 
hffimorrhagic pachymeningitis : one proposed by Vir- 
chow and generally adopted, according to which there 
is first a congestion of the dura mater, which gives rise 
to a thin membi-ane on it* inner surface ; under this 
membrane occur hsemorrhages ; the clot becomes or- 
ganized and fonns a merabi'ane of greater or less thick- 
ness, under which more bluod is poured out, and this 
process may be frequently repeated. 

Hugiienin states that he has not been able to dis- 
cover any initial inflammation of the dura mater, nor 
any dilatation of the middle meningeal artery. He 
says the first stage is simply an extravasition of blood, 
which becomes organized, forming a false membrane, 
and from this arise new liieraorrhages. The difference 
between Virchow and_ Huguenin relates only to the 
first stage of the disease. 

The brain may be much compressed, and, as the 
affection occurs chiefly in patients suffering from other 
diseases, the changes due to those diseases will be 
found. 

Etiology. — The larger proportion of patients are 
advanced in age ; many have been hard drinlters ; some- 
times an acute disease immediately precedes the menin- 
geal affection ; the insane, or those suffering from other 
cerebral disease, may be attacked. Huguenin finds a 
cause in cerebral atrophy, whether the result of old 
age, alcoholism, or other cerebral changes ; he also be- 
lieves the blood comes from the veins of the pia mater. 
Injuries have been sometimes the cause. 

SlMPTOMS.— Many times the hsematoma gives rise 
to no characteristic symptoms. 

Headache is the most cfimmon symptom ; this may 
be severe, or there may simply be a sense of heaviness 
or pressure. Sometimes the patient has a sensation as 
if something moved back and forth in his head, which 
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Gfriesinger refers to the sensation caused by a large 
cyst moving with the motion of the head. This is, 
however, felt under other circumstances where there 
can be no cyst, and therefore is not pathognomonic. 

When the hjemorrhage first occurs, there will be the 
symptoms of meningeal hsemorrhage, more or less fully 
marked ; the symptoms of cerebral compression, aboli- 
tion or dullness of intellect ; motor disturbance, irregu- 
lar spasmodic motions, contractures, or loss of power, 
sometimes paralysis ; slowaess of pulse, sometimes with 
irregularity ; the opposite pupil more dilated, the cor- 
responding pupil contracted. 

These symptoms may be very marked if the hfemor- 
rhage is large, and the paralysis may even be bilateral, 
though one side is affected first, the other later. 

The patient regains after some days his former con- 
dition of health, or may remain dull, drowsy, and 
paretic ; usually the headache pe^-sists. After a longer 
or shorter interval, another attack occurs. With the 
repetition of the phenomena the diagnosis becomes 
more certain. 

D1AGSOS13. — When the hiemorrhage is insignificant, 
a correct diagnosis may be impossible ; when the haem- 
orrhage is large, the symptoms are those of meningeal 
hiemorrhage, and it is only by waiting for the subse- 
quent course of the case to develop that a diagnosis can 
be made. 

Pkoonosis. — The disease is always serious and gen- 
erally fatal ; recovery may occur. Gfriesinger reports a 
case in which the hiemorrhagic cyst was found nine 
years after the attack, tlie patient having recovered hia 
health. Often, however, the disease with which the 
pachymeningitis is associated is one which renders re- 
covery hopeless. 

Treatmext, — The treatment should have reference 
to preventing the haemorrhage, to favoring absorption. 
Quiet, rest, cold to the head without intermission, 
leeches behind the ears, and a light diet, may fulfill the 
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first indication immediately after tlie acute attack. In 
the interval everything which would favor increase of 
blood-pressure should be avoided. Iodide of potas- 
fliam and mercury in moderate amount may be used. 



ISFLAMMATION OF TUE PIA MATEB. 
LKPTOMEKlNGITia. 

By cerebral meningitis, inilammation of the pia ma- 
ter is commonly underatood. Cerebral meningitis may 
be either simple or it may be dependent upon the de- 
posit of tubercles. The latter is the more frequent, 
and the disease ia much more common with children 
than with adults. In adults, considering all cases, sim- 
ple meningitis is more common than among children ; 
indeed, it is so rare in childhood that some authors 
have denied its existence. 

■^JriOLOGT. — Non-tnbercT.iIar meningitis may be pri- 
mary or secondary. When primary, it is often impossi- 
ble to discover the cause ; at other times there has been 
exposure to the sun, mental anxiety or overwork, great 
physical exertions, the influence of cold and dampness ; 
alcoholic excess has also been mentioned as a cause. 

Meningitis may be secondary to disease of the bones 
enveloping the brain, aa the temporal bone in diseases 
of the ear. An obstinate or long-persisting otorrhoea 
ahould therefore never be neglected. Never neglect 
purulent otorrhcea under the impression that it is com- 
paratively harmless. 

Injuries to the cranial bones and fractures may give 
rise to caries and to meningitis ; so also may syphilitic 
disease of the bones, and some intra-cranial affections, 
as tumors and abscesses. 

Meningiris may be secondary to acute diseases, as 
pneumonia, pleurisy, cardiac lesions, eruptive fevers, 
erysipelas of the bead, rheumatism, dysentery, perito- 
nitis, and diphtheria ; Bi-iglit's disease is occasionally 
complicated with meningitis. 
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Pathological Anatomy, — Tlie lesion may occupy 
either the base of the brain or the convexity, or it may 
be limited to a circumscribed area only. The smaller 
vessels are distended with blood, the large veins are 
full. There is more or less serum exuded from the ves- 
sels into the meshes of the pia mater. Along the ves- 
sels are collections of pus, mixed with fibrinous exuda- 
tion. If this is in comparatively small amount, it is 
found only in the sulci ; otherwise it may be spread over 
the convexity. At the base of the brain it is collected 
also in the depressions, by preference amund the pons ; 
under the posterior lobe, near the crura cerebri ; be- 
tween the crura ; and around the optic nerves. Thia 
exudation is not free fluid, but is contained in the 
meshes of the pia mater, which is swollen, or a fibri- 
nous exudation may contain pus and serum ; it may be 
large in amount, especially at the base, and the nerves 
may be suiTounded by a thick, compai-atively firm 
libro-purulent sheath. 

In very chronic cases there may be found thickened 
patches in the pia raater, composed of fibrous tissue 
among whose fibers the microscope shows pus-cells. 

In cases of moderate duration the membi-anes, on 
being stripped off, may carry away portions of the gray 
substance. 

Sometimes the ventricles are distended with serum ; 
but this is less common than in tubercular meningitis. 
If they are distended, their lining membrane, the epen- 
dyma, is found thickened ©r covered with granulations, 
and it may be softened. 

Symptoms. — The comnaencement of the disease is 
usually acute. Occasionally, for a few hours or days, 
there are headache, vomiting, and dizziness ; but these 
prodromata are not common ; there is not, as a rule, 
the preceding ill-health which is so often seen in tu- 
bercular meningitis. 

The initial symptom is a severe headache ; occasion- 
ally a chill, soon followed by vomiting ; the temperature 
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rises qnickly, even to 104° ; the pulse is rapid ; there is 
delirium ; sometimes there are convulsions ; toward the 
latter part of the first stage motor disturbances appear, 
either paralysis or contractions. The second stage is 
characterized by coma and the destmction of all the 
vital powers. 

The duration of the disease is from a few hours to 
several days. When the disease is secondary to some 
other affection, the duration may be very short. When 
a large part of the convexity is affected, life is usually 
not prolonged beyond a few days ; when the disease 
is limited to the base, the patient may live several 
weeks. 

If the patient lives but a few days, the initial symp- 
toms will be quickly followed by the more serious, and 
the final stage will almost immediately succeed the 
earlier symptoms. If the disease is protracted, there is 
a more regular progression, and it may be possible even 
to divide the disease into stages. 

Headache is the most constant symptom, and is no- 
ticeable so long as consciousness continues, and even 
during delirium ; or in a child too young to speak, the 
knitted brows, the restless motion of the head, the 
hands carried to the head, the moaning and crying, 
clearly show that there is headache. The pain is more 
frequently general, but sometimes is confined to the 
frontal or occipital regions. 

The temperature is high at the beginning of the dis- 
ease. When there is meningitis of the convexity, the 
temperature remains high, and shows less variation 
than when the base alone is affected. 

The pulse may be at first rapid ; subsequently it be- 
comes less rapid, and fluctuates independently of the 
temperature; toward the close of life it may become 
excessively rapid again, but, if there is compression 
of the brain by exudations, it may faU even as low 
as 50. 

Respiration is not especially affected in the earlier 
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stages, excepting that it may be very i-apid in children 
but toward the close of life it may be irregular, and the 
peculiar rhythm, which has been named Cheyne-Stokes 
respiration, may be obaerved. (See page 10.) 

Vomiting may be an early symptom ; at first the 
ingesta are vomited, later it is bilious. Sometimes the 
vomiting does not appear until a later period of the 
disease. There are very few cases in wliich vomiting 
does not occur. The appetite frequently does not suf- 
fer, and the patients take food readily, though they 
soon reject it again. The vomiting is often very obsti- 
nate. 

Constipation almost invariably is extreme, and it is 
sometimes nearly impossible to obtain a motion. 

Delirium is one of the earlier symptoms when the 
convexity is affected, beginning suddenly with delu- 
sions or hallucinations ; the patients may try to rise 
and wander about, or they may become furious at re- 
straint. In other cases the delirium shows itself at 
first only as the patient is falling asleep ; it is more 
quiet, muttering, or talkative. 

In meningitis of the base, delirium is less constant ; 
but, when the convolutions adjacent to the base are 
affected, it may be present. 

In the later stages the mental powers are destroyed, 
the patient passes into coma, from which there may 
possibly be a slight awakening before death : but this 
ia Jess common than in tubercular meningitis. 

Convulsions are almost always present in meningitis 
of the convexity. When the base alone is affected, 
there is generally at least local spasmodic action of 
some of the muscles supplied by the cranial nerves. 

Contractions also occur ; there is rigidity of the 
neck, the muscles of the face may be affected, or 
there may be strabismus. It is not common to have 
permanent contraction of the limbs ; when they are 
affected, there is usually partial flexion. Attacks of 
opisthotonos, with tonic contraction of the extensors 
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the limbs, may be present and last for a iew 
Jiutes, 

The abdomen ia less frecLuently retracted than in 
fttnbercular meningitis ; yet this is sometimes seen, espe- 
cially when the disease is chiefly at the base of the 
(brain. 

That disturbance of the vaso-motor nerves which 
ads to the easy production of the tdclie cerebrate 
■js less common in simple meningitis than in tuber- 
(enlar. 

The patient gradually passes into a state of coma, 
' the delirium alternates with stupor, the convulsions 
diminish in frequency, the contractions are now re- 
laxed, again reappear, until finally coma is fully estab- 
lished ; then there is dilatation of the pupils, relaxa- 
tion of the sphincters, the pulse becomes slow and 
irregular, but the temperature rises, the insensibility iB 
profound, and the patient dies without a struggle. 
Death may, however, occur at an earlier stage duiing 
the delirium and convulsions. 

The headache is explained by the affection of the 
membranes, by the exudation and fullness of the ves- 
Leucocytes wander from the vessels into the cor- 
tical layers of the brain, the circulation is interfered 
with, there is irritation of the nerve-cells ; hence the 
•delirium, the convulsions. If the cortex is affected, 
these are more marl^ed and more general ; if the base 
only is affected, there is less probability of delirium, and 
the convulsions and contractions are more likely to 
ffect the muscles supplied by the cranial nerves. From 
iver-stimnlation may follow exhaustion ; hence the 
wnvulsions intermit. When the disease has produced 
[deatruction of the nerve-cells, which is rare, or when 
ffusion into the ventricles has produced compression 
! the brain, or the exhaustion has become extreme, 
the last stage sets in, and there is coma. This sketch 
of an explanation of tlie symptoms is rather brief, but, 
J>y keeping in mind the physiological relations of the 
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parts affected, it will often be easy to explain the vary- 
ing symptoms, 

>\'"hen meningitis occurs in the course of acute dis- 
eases or as the result of injuries, necrosis of bone, etc, 
the symptoms are less clearly defined. The previous 
primary disease obscures the beginning of the menin- 
geal affection, (For a complete discussion of the pos- 
sible variations, Ziemssen's "Cyclopiedia," vol. xii, may 
be consulted.) 

After acute meningitis certain symptoms remain; 
there is a chronic thickening and change which is per- 
manent. 

Local changes in the membranes and cerebral cor- 
tex may give rise to spasms of a few muscles or a 
limb, which may spread to all the limbs, becoming gen- 
eral convulsions. Spasms confined to one set of mus- 
cles, or which always begin in the same muscles, are 
characteristic of cortical changes. The situation of the 
disease can be localized in the motor centers corre- 
sponding with the affected limb. 

"When the motor center is destroyed, there will then 
be paralysis of the limb instead of spasm. 

Meningitis is present in the beginning of these 
cases, but soon the brain-substance is affected ; there 
is then really encephalitis. Many times syphilis is 
the cause of these local changes in the membraneil 
and cortex. 

DiAOXoais. — The diagnosis from tubercular menin- 
gitis will be considered under the latter disease. Cere- 
britis commences less suddenly, and the febrile symp- 
toms are less severe ; the symptoms are genemlly more 
circumscribed. 

The eruptive fevers may be complicated with men- 
ingitis, but it is only occasionally that this is so ; ty- 
phoid fever is more frequently thus complicated than 
the others. The diagnosis is rendered more difficult 
because head symptoms occur without meningitis. The 
delirium is more active when there is meningitis, the 
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lieadache is more severe, and there are more frequently 
convulsions. 

The course of the pulse and lenii>eratnre is less regu- 
lar than is normal in the eruptive fevers. The charac- 
ter of the delirium, the sudden change in the tempera- 
ture and pnlse, a sudden increase of headache, the 
character of the convulsions — these data will aid in 
diagnosis, but there will often be a doubt. 

Cerebral symptoms during the course of acute rheu- 
matism are not always due to meningitis; frequently 
an autopsy shows no change of the menibmnes ; occa- 
Bionally, however, there is inflammation. The diagno- 
sis is extremely difficult, and usually the patient dies 
without a decision being reached. Yet more difBcult 
are those cases in which severe cerebrsil symptoms occur 
on the first outbreak of rheumatic fever liefore the joints 
are affected. The.se cases are rare ; sometimes the cere- 
bral symptoms subside, and the articular phenomena 
appear to clear up the diagnosis. 

Once in a while pericarditis is accompanied with 
delirium and other cerebral phenomena ; there is not 
necessarily meningitis ; the primary disease is shown by 
physical examination, and is the more important in 
treatment. 

The coma after epilepsy and in the course of Bright's 
disease may be recognized by the aid of the early his- 
tory, the thermometer, and a careful examination of 
the urine, keeping in mind, however, that albumen may 
be pi-esent in the urine passed after an epileptic attack 
or in meningitis ; the presence of marked cpdema, asci- 
tes, or other serous effusions would also aid in diagno- 
sis. If the previous history can not be learned, a diag- 
nosis may be impossible. It should be kept in mind 
that meningitis may arise during the course of Bright's 
disease, as purulent inflammation of other serous mem- 
branes may occur. 

The possibility of poisoning should be remem- 
bered. 
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The diagnosis from alcoholism will be considered ' 
under the latter affection. 

Prognosis.— The prognosis is very unfavorable ; 
recovery is mre, and is aJmost never complete. The pa- 
tient, if life is not lost, is liable to have headaches, to 
have partial loss of memory and diminished intellectual 
power. " When a natural sleep takes the place of coma 
and the patient awakes without fever, without paraly- 
sis, with a clear mind, though acting slowly," the prog- 
nosis is favorable. 

Tre,i.tment. — ^Vhen the disease is uncomplicated, 
and the patient is seen at the beginning of the attack, 
the treatment can be vigorous, and there should be no 
delay. If the patient's strength justifies, general bleed- 
ing is proper. If the patient is feeble, leeches may be 
applied over the mastoid bones ; blood may be drawn 
by cupa fi'om the nape of the neck. Cold to the head, 
uninterruptedly, and smai't purgation, are to be em- 
ployed. Some advise blistering the scalp j but this ia 
of doubtful value. 

In this disease, as in others, a high temperature 
may be met by cold baths, repeated as the tempera- 
ture again rises, or a lukewarm bath, and showering 
the head with cold water has been advised. Of course, 
the patient's strength should be taken into account and 
all precautions taken, as in other acute diseases. Among 
drugs to lower temperature are salicylic acid and qui- 
nine in large doses ; antipyrin, in doses of tlm-ty or forty 
grains, repeated, if necessary, in an hour or two, may 
lower the temperature. Iodide of potassium in large 
doses, i-epeated at short intervals, is of great value. 
If there is a suspicion of syphilis, mercurial inunctions 
should be used ; this has been strongly urged by some, 
even when there is no reason to suspect syphilis, Elr- 
got has been recommended ; but its value is doubtful. 

The headache and delirium are exhausting; they 
should be met by chloral and bromide of potassium in 
large doses, from twenty to fifty grains of each (one and 
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a halt to tliree grammes), repeated after half an hour or 
an hour if necessary. These can be given by enemata 
if the stomach will not retain ingesta. Small doses of 
chloral, under fifteen grains (one gramme), are of no 
value, but, even when frequently repeated, often seem to 
increase the delirium. Subcutaneous injections of mor- 
phia may be of great value to check convulsions and 
stop the obstinate vomiting. 

The patient's strength should be siistained by a 
proper diet; if there is much vomiting, by nutrient 
eneraata. Milk two parts, and lime-wattir one part, in 
very small amounts, twginning with a teaspoonful every 
half hour, is sometimes most valuable in vomiting. 
Sometimes it is necessary to give the stomach entire 
rest. 

Trousseau speaks most discouragingly of all treat- 
ment, and emphatically disapproves of all active and 
depressing measures. He says that in the two cases 
of recovery which he had, Nature deserves the credit 
I rather than his art. 

I Patholooical Anatomy. — This disease, as is well 

J known, consists in a more or less extensive growth of 
I miliary tubercles in the pia mater and the intiammation 
excited thereby. In a large majority <if cases the ba- 
cilli of tuberculosis are carried by the blood to the spot 
where they develop ; then the tubercles form upon or 
within the vessels, and the normal epithelial cells un- 
dergo a change by which a large number of smaller, 
more round, cells are formed by subdivision, until a 
small nodule is formed, by the continued growth of 
which the vessel is closed, and then fatty degeneration 
of these cellular elements gives rise to the yellow, case- 
ous centers which are seen in Ihe larger nodules. These 
growths are found, not merely upon the vessels of the 
branes, but also on those which enter the cortex of 
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the brain. The imtation of these nodales, and their 
interference with the normal nutrition of the mem- 
branes, give rise to intiammation ; hence there are add- 
ed to the miliary tubercles the injection and exuda--! 
tiona, the fibro-piirulent deposits of meningitis. 

When the tubercles are many and of modemte siz^. 
It is easy to recognize them ; but when small and few iaj 
niimber, a careful examination will be necessary. 

The inflammation excited by these deposits of tuber- 
cle is not confined exclusively to the vicinity of the mor- 
bid growths, though it is generally more marked there. 
Pus may be found at a distance, especially along the 
course of the vessels. 

The ventricles are frequently filled with serum, some- 
times so distended as to cause compression of the braia 
and flattening of the convolutions. 

The pathological changes are fully considered in 
treatises upon pathological anatomy and upon chil- 
dren's diseases. 

In the vast majority of cases there are tubercles at] 
cheesy deposits in other organs, whence the bacillus itt 
carried to the biain. 

When there seems to be an exception, the question 
arises whether the disease may not have existed undis- 
covered. ( 

-SlriOLOGT, — Tubercular meningitis is much moral 
oommon in early life — between two and seven years.! 
Among adults it is the more frequent between the ages- 
of twenty and thirty or thirty-five. Seitz found that, in' 
every thousand deaths among adults, tubercles were' 
present in the pia in fifteen cases. Males are more fre- 
quently affected than females. 

As tubercular meningitis is generally secondary to 
tubercalar or cheesy deposits elsewhere, all those influ- 
ences which favor the development of such changes in 
other organs will act as predisposing causes of this 
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Symptoms. — Many times there has been a giadualJ 
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failure of health preceding the outbreak of the symp- 
toms strictly due to the meningeal affection. The pre- 
ceding disease has undermined the genei-al health. As 
the tubercles alone probably have little intluence in 
producing the symptoms, which appear only when in- 
flammation arises, it is not possible to defennine how 
long the morbid growths have existed. Whether some 
of the earlier symptoms, as heaviness, languor, change 
of disposition, occasional headaches, are caused by the 
tubercular deposit, or by inflammation localized around 
these, is not absolutely certain, but probably by the 
latter. 

Sometimes, owing to the primary disease, it is diffi- 
cult to recognize the beginning of the meningeal affec- 
tion ; at other times the onset is as sudden as in simple 
meningitis. There may be a chill, but headache is 
more frequently the initial symptom. In children, con- 
vulsions may occur early. Vomiting occurs sooner or 
later in almost all cases, but may cease after a few 
days ; there is constipation. There may be general 
hyperesthesia of the skin, also an over-sensitiveness to 
noise and to light. The patient will perhaps bury his 
face in the pillow to shield his eyea from the faintest 
Bay of light. 

The temperature is very irregular. Sometimes there 
iihigh fever at the beginning, but less regularly so than 
in simple meningitis. Not unfreqnently the tempera- 
ture is normal for several days; then its course is irregu- 
lar. A very high temperature is not often found until 

ward the close of life. The pulse also varies, but 
9 not vary with the changes of temperature. 
Convulsions may occiir in the later stages of the dis- 
, and partial convulsions — as of the muscles of the 

M, of the eyea, or of mastication — are seen in many 
Mses, producing contortions of the face, strabismu.s, 
The head may be drawn back, or at least the neck 

I stiff; the abdomen may be retracted. The pupila 

lay react imperfectly or be unequal. Paralysis of one 
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or more limbs, as well as of certain muscles supplied by 
cranial nerves, occur after a few days. The tache cer^- 
brale can very generally be produced. 

The mental symptonas are sometime-s delayed until 
a late stage, sometimes appear early ; ii'ritability, mood- 
ishness, fretfutness, and lack of mental vigor, may be 
among the earlier phenomena. Delirium is common, es- 
pecially on falling asleep ; it is not generally very vio- 
lent. Toward the close of the disease all mental func- 
tion is abolished, there is complete coma ; then the 
more active symptoms — as spasms, contractions, cries, 
restlessness — cease. The temperature generally rises 
qtiickly, once in a while becomes lower. The pulse 
may be very slow. Respiration becomes irregular, the 
Cheyne-Stokes respiration may appear, and soon the 
patient dies. A short time before death intelligence 
may return ; there seems to be a very great improve- 
ment, which may well deceive the friends, but the phy- 
sician should be on his guard. 

Optic neuritis is quite common in tubercular menin- 
gitis, unless the disease is confined to the convexity. 
The neuritis is not often intense ; is sometimes so slight 
as to not be easily recognized ; it is rarely accompanied 
with hjemorrhages. Both eyes are affected. 

It has been the custom to divide the progress of the 
disease into three stages: 1. Irritation; 2. Pressure; 
3. Paralysis or coma. 

Occasionally these stages are well defined, but more 
frequently they run into one another, and the symptoms 
occur with so little regard to orderly succession, that it 
is not possible to define the various stages. Rather 
than to descrilie the disease thus, I have preferred to 
give a general description, which, it seems to me, more 
nearly oorresjionds with what is seen in common prac- 
tice. 

Tlie following explanation of the symptoms, con- 
densed from Hugtienin, will assist to a better imder- 
standing of the disease : The earlier prodromal symp- 
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tOiQS, if there are any, may depend upon disturbance 
of the nutrition of the brain, caused by the tubercles, 
possibly by irregular a.nd variable irritation of the 
nerve-cells. Inflammation of the pia mater is excited 
by the tubercles ; the cortex is affected secondarily ; 
occasionally slight haemorrhages occur. The mental 
symptoms are those of excitement during the rise of 
the inflammation, the character of the mental disturb- 
ance varying \vitb the locality of the infiammation, as 
different nerve-centers are affected. The hydrocephalic 
effusion will explain the sj-raptoms of compression 
which are seen toward the close of the disease. The 
convulsions may be referred to irritation of nerve- 
centei's in the cortex or to an irritation of the medulla 
oblongata, the latter especially if the convulsions are 
general. Rigidity of the muscles of the neck, and the 
weakness and peculiarities of gait, are not easily ex- 
plained, but may be due, not simjily to the cerebral 
lesion, but rather to spinal complications. ^V^len pa- 
ralyses of individual limbs or of one side occur early, 
there is usually a local cause, easily recognized at the 
autopsy (as haemorrhage or local softening). When 
these occur late, the cause may escape detection. Local 
paralysis* of individual cranial nerves may be explained 
by the effusion around the roots of these nerves, the 
nenritis or other degenerative changes set up in them. 

When the cortex is chieHy or exclusively affected, 
mental symptoms will predominate, with local spaaroa 
and paralyses ; when the base is chiefly affected, men- 
tal symptoms may be almost entirely absent ; general 
weakness, general spasms, paraly.Hes of cranial nerves, 
and at length hydrocephalus, will be the principal symp- 
toms. 

Diagnosis. — The first question is naturally whether 
there is meningitis ; the second, whether, if present, it 
is simple or tubercular. The following enumeration of 
the more important symptoms is given by Seitz : " Head- 
; vomiting ; constipation ; absence of roseola ; stu- 



DISEASES OF THE BRAIN. 



pefaction ; confusion ; delirium ; obstinacy ; carpholo- 
gia ; atiffness of tlie neck, back, or muscles generally ; 
general hyperresthesia ; retracted abdomen ; paralysis 
of the pupils, eyelids, eyes, of the face, of the limbs ; 
trembling; twitching; convulsions ; old phthisical affec- 
tion of thfe lungs, and other chronic inflammatory, sup- 
purating, and caseous processes ; duration of the disease 
from two to four weeks with fatal termination." 

The diagnosis from simple meningitis is not by any 
means always easy. The diagnosis mil be facilitated 
by bearing in mind, that in children tubercular menin- 
gitis is much the more common, while in adults simple 
meningitis is the more pi-evalent. 

The condition of health preceding the attack is an 
important element in diagnosis. The tubercular form, 
as a rule, liegins less acutely, the duration is longer, and 
the course more irregular. 

The temperature is less steady, may be moderately 
elevated only for a few days, may be below normal, is 
rarely very high, excepting toward the clo.se of life. 
In simple meningitis the temperature is higher at the 
commencement, and is more regular. The pulse is fre- 
quently alow in tubercalar meningitis, and does not 
necessarily follow the variations of the tempei"ature. 

Tubercular meningitis is the more often accompa- 
nied witli paralyses of the cranial nen'ea, and even of 
the extremities. 

Convulsions, retracted abdomen, taches c^rebrales, 
contractions, vomiting, constipation, and the variations 
in respiration, give but Uttie aid in forming a diagnosis 
between the two forms of meningitis. 

It is very important to distinguish the pseudo-hydro- 
cephalic state found in infants, especially during diar- 
rhoea, dysentery, and other exhausting diseases. This 
will be considered under Cerebral Anasmia. 

It will sometimes be necessary to guard against be- 
ing deceived by the possibility of reflex in-itationa, as 
teething, ingestion of improper food, and worms, which 
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taj f^ve rise to coQTalsions and other doabtful symp- 

itns. 

Wilks makes the following statement : " If you meet 

with an obscure case of recent disease, to which you can 

only apply the term cerebral, without bemg able to de- 

I olare the existence of any special lesion, it will gener- 

lly turn out to be a case of meningitis." This is rather 

3 sweeping, but contains considerable truth. 

Pkdonosis. — Trousseau mentions two cases of par- 

1 recovery in children, one with paralysis. ITie cliild 

lied five months later from dysentery, and the traces 

t the old disease were found at the autopsy. In adults 

bt is very doubtful whether recovery is possible, and 

(ven in children the recoveries are so few that practically 

iiere is no reasonable hope of a favorable termination. 

Treatment. — It is almost hopeless to try to do any- 

ibing, but we can refrain from being too meddlesome. 

" The active treatment, which might be of advantage in 

simple meningitis, would not be called for in the tuber- 

calar. The cases reported as recovering were treated, 

|*80me by ergot in large doses, and some by iodide of po- 

issium in large doses frequently repeated. 

As in many cases a diagnosis is doubtful, and as 

mple meningitis is amenable to treatment, it will often 

J most wise, excepting depleting measures, to treat a 

) of suspected tubercular meningitis as if it were 

simple meningitis. 
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CEREBIUL AN.£MIA. 

Among the conditions of the brain most difficult for 
diagnosis are those in which there is irregular blood- 
supply. There are several reasons for this : 1. An over- 
worked brain is an exhausted brain ; not only are the 
proper cerebral nervous elements exhausted, producing 
irregular action, but the vaso-motor nenous supply 
also may become irregular from exhaustion of the vaso- 
motor nerves, 2. Another cause for mistake ia that a 
badly nourished brain is irritable. Hence many of the 
symptoms of exhaustion and of malnutrition resemble 
those found in congestion or stimulation from excess 
of blood. 3. Poor blood, that which is not suitable for 
nourishment, may be sent in large amount to the brain, 
and there will still be practically ana?mia; the nervous 
Btroctures may have lost their power of absorbing the 
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mitrient materials from the blood, and the same results 
follow. 

Under aafcmia it is intended to comprise all those 
conditions wherein there is insufficient nutrition of the 
brain, owing to defect in quantity or quality of the 
blood. 

Etiology.— When there is general anaemia or chlo- 
rosis, the brain usually suffers more or less from an in- 
sufficient supply of healthy blood. Those conditions, 
then, are causes of cerebral ansemia which gi\'e rise to 
general anemia, as hfemoiThages, deficient supply of 
food, bad hygienic surroundings, exhausting discharges, 
hatever causes a poor appetite or poor digestion, etc, 

A hindrance to the flow of blood to the brain, as 
pressure on the arteries, obstruction of their caliber by 
atheroma, arteritis, spasm, embolism, thrombosis, may 
give rise to a deficiency of blood-supply in the brain as 
a whole, or theii' influence may be local, and limited to 
a small ai-ea. The same result follows a weakening of 
the heart's action, so that the blood is not sent with 
sufficient force to fill the cerebral vessels. 

Deficient oxidation, absorption of poisons, overheat- 
ing by sun or artificial heat, hyperpyrexia in fevers, 
etc., cause a defect in the quality of the blood, render- 
ing it unfit for the healthy nutrition of the brain. 

Though not immediately acting upon the supply of 
blood nor its quality, it is necessary to consider the 
conditions under which the patient has lived, Not 
only do anxiety and worry, but overwork, mentally or 
bodily, and loss of sleep, by exhausting the nervous 
system, have a tendency to give rise to an irritability 
of the brain, which causes it to show the effects of defi- 
cient blood-supply more quickly. 

There are very few cases where diminished blood- 
supply alone is the cause of the symptoms. It is only 
in the acute cases following sudden hfemorrhage that 
this is true, and even in these there is subsequently de- 
icient qnality of blood. Generally changes in quality 
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concur in causing the symptoms. Some of the diseases 
in which the symptoms of cerebral ansemia may be 
found, caused by changes in the nutrition of the blood, 
are dysentery, dian-boea, gastric catarrh, phthisis, sup- 
purative diseases, syphilis, typhoid and other fevers, 
and malarial poisoning. 

Pathological Anatomy. — There is simply paleness 
of both white and gray substance, comparative empti- 
ness of the blood-vessels, and, excepting there be com- 
pression from some cause, moisture of the cut surface. 
The lymph-spaces are filled with serum or lymph to com- 
pensate for the diminished fullness of the blood-vessels. 
In chronic cases there is undoubtedly change of nutri- 
tion ; but our means of examination do not enable us to 
recognize such change. 

In local anaemia from obstruction of blood-vessels, 
changes occur which will be more properly considered 
elsewhere. 

Symptoms. — The symptoms vary according as the 
ansemla is acute or has come on gradually. If the pa- 
tient has been exhausted by previous disease, the symp- 
toms will be less violent than if he has been in vigorous 
health. Whether the brain has been overworked and 
excited must also be taken into consideration. 

\A'hen a rapid hiemorrhage causes cerebral anaemia, 
the attack is acute, there is a loss of mental power, ver- 
tigo, dimness of sight and of hearing, tinnitus, sensa- 
tion becomes blunted, the pupils are contracted, then 
dilated, the skin is cool, consciousness is lost, and con- 
vulsions occur. Respiration is accelerated, then slow ; 
pulse small, frequent, and of diminished tension. This 
combination of symptoms may be seen not only in se- 
vere hjeraorrhages, as in surgical and obstetrical prac- 
tice, but less completely developed where a patient 
greatly exhausted rises from the bed too suddenly ; 
also in ordinary fainting from whatever cause. 

The description of more chronic forms of cerebral 
anEcmia ia rendered difficult by the fact that very few 
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I are tincomplicated. Nervous exhaustion, from 
anxiety, worry, fatigue, or overwork of braiu, serves to 
intensify or change the symptoras ; alao the symptoms 
if aniemia aud hypertemia of the brain are very similar 
-so similar that it is oftentimes impossible to decide 
irhich condition is present without regard to preceding 
•cumstances. Again, an imtable brain, ansemic as a 
irhole, may be locally congested, or may receive tem- 
lorarily an increased supply of blood, though a supply 
telow that appropriate for health, and, owing to its ab- 
Lormal irritability, be excited as if hyperEemic, 

in chronic aniemia, thought is an effort, sustained 
mental exertion is impossible, memory is uncertain, the 
patient is drowsy ; occasionally after rest there may be 
.^shes of brilliancy, but they are brief. If effort ia 
pbsolutely necessary, the patient may have learned that 
Ik very small amount of wine or spirit is a temporary aid. 
' Headache is one of the most annoying symptoms, and 
is very persistent, and may incapacitate for the ordi- 
nary duties of life. After lying down long and being 
quiet, the headache may be relieved, but recurs on at- 
tempting to go about. Perhaps, in part owing to the 
headache, in part owing to the malnntrition of the 
Mierve-centers, there is likely to be a change of disposi- 
lOn; irritability of temper, fretfulness, and peevish- 
8 are seen. Sometimes there is dizziness ; more fre- 
bnently there are noises in the head, tinnitus aurium, 
> various disturbances of vision, muscse volitantes, 
even amaurosis, though the latter is rare, 
jspiration may not be mucli changed, but there may 
\ a feeling of discomfort, as if not air enough were 
ispired, and so there is sighing. The pulse usually 
"varies only slightly from the normal, unless thei-e is 
present some disease to account for an increased rapid- 
ity, as phthisis. The same is true of the temperature ; 
it is nauaUy about normal or a little below, but may be 
elevated if any febrile affection exists. General weak- 
a is almost always seen, but rarely complete paraly- 
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sis. Convulsions are not seen in cases of chronic ante- 
mia. 

When the anjemia is very great, there may occur 
delirium ; if the anaemia has come on with moderate 
rapidity in a rather vigorous person, without previous 
disease, the delirium is usually active, the patient may 
even be maniacal, and may have hallucinations, hear- 
ing voices, and holding conversations with imaginary 
X)ersons; he may not recognize his friends, or may de- 
sire to escape. This feature of cerebral anaemia has so 
much the appearance of excitement from hyperfemia 
that many refer it to such a condition, supposing that 
there is local congestion ; but the active delirium is 
seen only when the aflfection has been developed rather 
rapidly, and is probably owing to the state of imtable 
weakness, to which reference has already been made, 
WTien the anemia occurs during the course of an ex- 
hausting disease, either as a result of the disease or of 
insufficient feeding, the delirium is more likely to have 
a quiet character. Finally, the mental powers may be 
entirely lost. 

Diagnosis. — In forming a diagnosis of this affection 
it is necessary to take into con.sideration the previous 
circumstances of the patient. The diagnosis from hy- 
peremia may be very difficult, and, as the treatment 
would be quite different, It is important to be as nearly 
correct as possible. If there is a history of long-con- 
tinued privation, with worry and anxiety, or of hard 
work, physical or mental, and loss of appetite, or ex- 
hansting discharges, it is probable that the condition 
is ana-mic, although there may be much excitement. 
It is sometimes more difficult to decide, where there ia 
active delirium, whether it is insanity or anferaia. Here 
also the previous history will be of assistance ; but, as 
ansemia may lead to change of structure in the nerve- 
cells, it may pass over into insanity, and without mania 
it may pass into melancholia. In insanity induced by 
cerebral antemia there is not a long-continued period of 
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excitement ; the condition is rather une of depression, 
with occasional attacks of irritability. 

To recognize that deliriam in febrile diseases is ow- 
inp to cerebral aniemia is aU-important. Especially in 
children with gastro-intestinal affections the symptoms 
resemble those of serions organic brain disease ; the 
previous history must not be overlooked ; it would be 
disastrous to treat a child with antemia for meningitis. 
During typhoid fever in adults there may be a similar 
mistake. It would seem that care in watching the 
patient— not only the fever, but also the feeding of the 
patient^might prevent such an error. Excessively high 
temperatures may give rise to symptoms similar to those 
of anwmia ; a careful use of the thermometer will guard 
against this mistake. 

Prognosis. — If there is no serious complication, as 
cardiac or Bright's disease, the prognosis is favorable, 
provided sources of exhaustion can be removed. The 
prognosis in the case of other diseases may be favor- 
able for the anasmia, tliough unfavorable for the pri- 
mary disease. 

Treatment. — If the case is one of acnte aniemia, 
or of extreme weakness after protracted disease or ex- 
liausting discharges, it will be veiy important to keep 
the head low : perhaps the foot of the bed should be 
raised ; the body should be kept warm, by artificial 
means if necessary ; stimulants may be necessjiry ; food 
in a form easily digested, in small amounts, frequently 
repeated. 

The chronic form needs methodical rest and feed- 
ing. As many of the symptoms are due to exhaustion 
of the nervous system, the effort should be made to 
withdraw the patient from all such influences as tend 
to exhaust him. In many cases the course of treat- 
ment recommended by Weir Mitchell in "Fat and 
Blood" will give excellent results. In everj' case the 
best tonic is food. The food must be easily assimilated, 
not in too gi-eat quantities, and should be taken at short 
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intervals. Milk is one of the best to begin with ; not 
only is it. easily digested and contains all the constitu- 
ents of the body, but ia largely composed of water. 
Fothergill's remarks about water in anremia are deserv- 
ing of iittenlion.* Among drugs, arsenic, iron, and 
quinine are valuable. 

Where there is restlessness, sleeplessness, delirium, 
it may be necessary to give chloral and bromide of po- 
tassium, or paraldehyde. Small doses of these are " 
worse than Tiseless ; evea if frequently rejieated, they 
are not efficacious ; less than twenty gnvins of each 
is not sure of giving rest ; in many cases it may be 
necessary to give thirty or even forty grains at one 
dose. Yet chloral should be given with caution, and 
not administered every time a patient does not sleep; 
it is often given injudiciously. Spirit will sometimes 
aid sleej). Opium is a valuable agent, and may often 
be given to advantage in small doses — a tenth or twelfth 
of a grain — the object lieing rather to obtain its stimu- 
lating effect. Sleep may sometimes lie produced by a 
grain or two or quinine at bedtime, or by a dose of 
phosphoric acid, or by a light lunch just before retir- 
ing. A cup of beef-tea duiing the night may overcome 
the habit of lying awake. 



CERERRAL HYrER.i:M[A. 

"When the arteries are distended, or there is an in- 
creased flow of blood through them, there is active hy- 
perromia ; when the veins are over-diatended, it is pas- 
sive. The latter condition may, in reality, be one of 
aniemia, so far as concerns the state of the circulation 
in the brain. 

Some authors deny the existence of cerebral conges- 
tion. 

Causes. — Probably a predisposition to cerebral hy- 
peraemia is constitutional with some persons, just as 

•"Iliindbook of Trealraent," pp. 51, 52, 
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some blush more easily than others ; the predisposition 
may be acquired. Whatever has a tendency to cause a 
fullness of the cerebral arteiies, and keep the blood 
flowing rapidly through the brain, may give rise finally 
to a predisposition to cerebral hypersemia. Excessive 
and often-repeated emotional disturbances, excessive and 
protracted brain-work, are among these agents. But 
it must be kept in mind that these also produce exhaus- 
. tion, and so initabUity, which may lead the brain to 
>spond unhealthily to the normal amount of blood, or 
be excessively excited by less than the normal 
mount. 
Among other influences may be mentioned a low 
temperature ; thus, most cases are said to occur in win- 
A very high temperature Is also said to cause con- 
gestion, and especially if the sun shines directly upon 
the head ; but the symptoms following such exposure 
are rather due to elevation of temperature and change 
in the quality of the blood. 

Inci-eaaed activity of the heart is also said to be a 
KCanse of cerebral congestion ; hence violent exertions 
may ^ve rise to it. 

Certain drugs may cause cerebral hyperajmia, as 
^trite of amyl. Opium and belladonna have been 
hought to do 80 ; but this is not certain. Alcohol may 
ict as a cau,^e, but only acutely; chronic alcoholism 
lets rather by producing changes in the quality of the 
l)Iood, and so changes in the nerve-structures. 

Malarial poison may excite congestion of the brain ; 
Indeed, probably every attack of chills and fever is at- 
tended with cerebral hypersemia, and this may be one 
Ause of danger in severe malarial diseases. 

e congestion may be caused by any interfer- 
ince with the return of the blood from the brain. 

Pathology. — In acute cat^es very little change may 
be expected ; much or most of the Iilood drains off post- 
mortem. Yet even then, and with rather more fre- 
onency in cases of longer standing, the smaller vessels 
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in the cerebral substance show with unusual distinct- 
ness upon section. The surface of the section is thickly 
sprinkled with bloody points, the gray substance is 
darker, and the white substance may have a decided 
pinkish coIi>r, from the fullness of the minutest vessels. 

In chronic cases the constant dilatation of the ves- 
sels may lead to changes around them ; the perivascu- 
lar aheaths may contain granules of blood pigment. 
There are seen, also, cavities in the brain containing the 
transverse section of a vessel. These are thoiight by 
some to be caused by dilated perivascular sheaths, by 
others to be dejiendent upon dilatation of the vessels. 
The latter may act as one agent in their production, 
another may be shrinking of the cerebral substance, a 
slight atrophy which causes a dilatation of the peri- 
vascular sheaths. 

Constant and repeated hyjieriemia must interfere 
with the nutiition of the nervous structures ; the high 
blood-pressure is unfavorable for the interchange of 
elements. The changes thus resulting occur slowly, but 
finally may be very serious and may lead to insanity. 
These changes will also explain why it often requires 
so long a time for recovery from symptoms which seem 
insignificant. In this connection it must be remem- 
bered that not only do the proper structures of the 
brain suffer, l)ut also the walls of the blood-vessels and 
their vaso- motor nerves undergo changes — at least 
functional changes, and probably slight organic changes. 

Symptoms. — Many of the symptoms of cerebral hy- 
persemia are the same as are found in cerebral antemio, 
and many which are usually ascribed to hypeneraia are 
qnite as dependent upon exhaustion from overwork, 
anxiety, etc. It is impossible to entirely sepai-ate the 
two classes of symptoms in giving an account of the 
affection. 

If not severe, therf may be a sense of heaviness, or 
pain in the bead, with tinnitus (though this is more 
common in aniemia), dizziness, sleeplessness, more or 
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less agitation, perhaps at times a tingling sensation in 
the fingers or feet, as if they were "asleep," These 
Bymptoms at first recur only occasionally, but may be- 
come more permanent. 

There may be more serious symptoms : the tempera- 
ment maybe changed and_the patient be fretful and 
irritable, the mental power diminished, and there may 
be absolute inability to apply the mind in certain direc- 
tions. When an intense application of the mind to one 
class of questions has brought on the affection, there is 
inability to apply the mind in that direction. A teacher 
;. can not teach ; the effort to do so may cause such con- 
l fusion that he will have no command over his speech ; 
I or a lawyer may be unable to try a case before a jury, 
I the attempt to do so being pi-eceded by sleepless nights, 
I and accompanied by such distress, or even semi-delirium, 
' as to make it impossible. It would seem as though in 
these cases there is a local irritability of the nerve-cen- 
ters relating to such pursuits, which, when an attempt 
is made to use these centei-s, gives rise to an increased 
flow of blood, not only to them, but to other parts of the 
I -brain also. It is interesting to note that the use of other 
' centers has not this effect : thus, the lawyer who can not 
try a case in court may be able to attend to other busi- 
ness (though it is not by any means safe to allow it) ; 
the merchant may not be able to keep the run of his 
goods, but he can attend to his garden and care for his 
country residence without distress. 

Memory is affected : there is confusion, dullness, 
Lwrong words are used in talking ; there may be deliri- 
m, or the excitement may run into numia. At times 
(here may be weakness of the limbs, twitching of mus- 
, especially of the face ; paralyses almost never oc- 
; convulsions belong rather to aniemia or epilepsy ; 
nd also disturbances of sight and hearing are more fre- 
quent in ana>mia ; vomiting is rare. Respiration is little 
affected ; the pulse is usually f nil and resistant, perhaps 
rapid, possibly moderate. The face is usually flushed 
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or rnddy, is rarely pale, and the coDJunctivje may be 
injected. 

Many authors describe a form of this aifection at- 
tended with convulsions, which, however, Trousseaa 
refers to epilepsy, and this explanation is now gener- 
ally accepted. 

There is a condition which I have met a few times 
which seems to be dependent on congestion rather than 
anxmia. I have only seen it in women run down ner- 
vously ; so nervous exhaustion is one element in causing 
it. "nie patient, after some emotion or shock, only 
slightly more severe than usual, or after some exertion, 
aa ascending stairs, feels weak, is unable to stand or sit, 
has distress in the head, then loses all power of motion, 
and speech ; lies as if in a faint, but the face is flushed ; 
the heart beats vigorously, perhaps not more so than 
normal ; respiration is little if at all affected. If the 
attack is not severe, the patient may lie utterly help- 
less, unable even to move an eyelid, yet know all that 
is said and done. In severer cases, conscioasness is lost. 
I have known such an attack to last two or thi-ee hours. 
There is no spasmodic action. Recovery is gradual, 
then respiration may be sighing ; subsequently there is 
great distress in the head and confusion of thought for 
several hours. 

These attacks may occur during the night, either in 
conseqi^ence of a dream or from the previous day's ex- 
haustion and the recumbent position. One gentleman 
told me that, after learning that his wife had these, the 
peculiar respiration, in her case noisy, aroused him. 
These attacks differ from epilepsy in that a definite 
cause can be so frequently traced that it is reasonable 
to think such a cau.se always exists ; they recur as ir- 
regularly as the causes which give rise to them. 

Diagnosis.— It is not always easy to distinguish 
congestion from anaemia or from simple nen-ous ex- 
haustion. Sometimes it is necessary to suspend judg- 
ment for a while to watch the course of the symptoms. 
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L snperficial examination of the patient will be as likely 
ftto lead to an error in diagnosis as to give correct re- 
iBolts. 

Some physicians recognize hypersemia in almost 
levery obscure morbid functional state of the brain; 
lotbers disbelieve in it entirely. 

The previous history of the patient will assist mate- 
tlially in diagnosis. Has the patient been well fed, or 
Jpoorlyi been happily situated, or miserably ? had pros- 
terity or poverty J have there been exhausting drains 
Inpon the system, frequent small haemorrhages, or se- 
PTerer hsemorrhages ( Is the patient full-blooded orgen- 
l«tally anaemic? Is the face ruddy, (lushed, or pale? 
I Did the attack come on as the result of excitement^ or 
daring the strain of some intense mental effort, or dur- 
ing a violent physical exertion ? All these inquiries 
will assist in forming a correct diagnosis when the 
symptoms are uncertain. 

A diagnosis depending upon the symptoms may be 
[ made in many cases with some degree of probability, 
I In anjemia the symptoms are those of excitement only 
I in rare cases, and then the excitement is not of long 
•duration ; as a rule, in the more chronic cases there is 
depression. In hyperaemia, excitement and exaltation 
predominate, and there is apparent depression only 
when the brain is overpowered by the severity of the 
attack, or the congestion is passive. The headache is 
more acnte in aniemia ; more of a feeling of painful full- 
ness in hypera;mia. The pulse is fuller and more 
bounding in hypertemia. These peculiarities, with at- 
tention to the whole group of symptoms as described 
above under both these affections, will in most cases 
lead to a correct diagnosis. It wonld be easy to pick 
ont typical cases of both these conditions from actual 
practice and describe them, but such cases are not 
easily mistaken, and, unfortunately, form only a small 
proportion of the cases we see. As in many other 
diseases, a careful examination and consideration of 
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all the circumstances are necessary to a correct diag- 
nosis. 

Other affections which must be separated from cere- 
bral confjestion are cerebral hjemorrhage, cei-ebral em- 
bolism, and thrombosis. These will be better consid- 
ered under those affections. Vertigo from disease of 
the ear and from derangement of the digestive organs 
also needs to be distingnished. 

The most important affection, next to anicmia, to 
correctly recognize is epilepsy. Some forms of epi- 
lepsy are so obscnre, especially in the commencement 
of that affection, that it is no uncommon circumstance 
to have it overlooked, and the patient, his friends, and 
perhaps the physician, consider the attack Is a mere 
passing rush of blood to the head. This will be more 
intelligently considered under epilepsy. 

A reasonable care in the examination of the urine 
will suffice to distinguish Bright's disease, which may 
give rise to symptoms closely resembling those caused, 
by disturbance nf the cerebral circulation. The urine 
should be examined more than once if the diagnosis is 
doubtful. 

Peognosis. — The danger from an attack of cerebral 
congestion depends upon the severity of the attack and 
its suddenness. The brain may be completely over- 
powered by the sudden influx of blood, consciousness 
may be lost, and, if the medulla is al.so affected, life 
may be extinguished at once or very soon. Walter 
Moxon, however, finds no satisfactory post-mortem evi- 
dence that acute congestion is ever a cause of death. 

But generally the patients do not die at once, and 
in chronic cases there seems to lie no immediate danger 
to life. Recovery, however, is tedious. Almost al- 
ways there have been various circumstances in the i)a- 
tient's history acting as predisposing causes, and this 
is one reason for the slow re<;overy. Where there is no 
compliration.a recovery may be expected in time, pro- 
vided the patient will submit to proper treatment. 
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Among other complications, the most unfavorable is 
or;ganic change in the nenous elements of the brain. 
This may give rise to insanity. 

Treatment,^ — Congestion of the brain may be ac- 
companied with so severe symptoms, with such imme- 
diate danger to life, with unnatural fullness of the 
arteries, with such strong action of the heart, that gen- 
eral bleeding is indicated. These cases are, however, 
rare, and such bleeding would not be advisable in any 
except a robust and plethoric patient. Local bleeding 
by cups or leeches would be beneficial in a larger num- 
ber of cases. In the severer forms, when it is not de- 
sirable to withdraw blood, means may be taken to in- 
crease the flow of blood to distant parts of the body, as 
by hot foot-baths or mustard foot-baths ; or to diminish 
the amount of blood by acting on tlie bowels, saline 
cathartics, croton - oil, et*. ; or by promoting copious 
sweating by hot - air baths, steam baths, hot - water 
baths, keeping ice on the head. Jaborandi acts espe- 
cially on the skin ; but, as it frequently gives rise to vio- 
lent vomiting, it would be hardly safe, lest the straining 
in vomiting should increase the congestion. 

Cold applications to the head — ice, a rubber tube 
coiled up, with cold water running through it, evapo- 
rating lotions — may give relief ; but to be of much bene- 
fit, the application must be continuous. 

When there is violent delirium, mania, as one of 
the most marked symptoms, it will be frequently found 
that there have been circumstances tending to render 
the brain excitable. The measures already mentioned 
may be employed : sometimea a wet cup to the back of 
the neck taking a few ounces of blood aids in giving 
relief ; sometimes a dry cup gives equal relief. Bro- 
mide of potassium and chloral, in doses sufficient to 
produce sleep, are especially indicated ; from thirty to 
sixty grains of each. Small doses of chloral repeated 
hourly have no effect, but rather a^;ravate the symp- 
toms, and the combination of the two drugs is more 
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efficaciona than either alone. Hyoscyamns will often 
procure sleep and quiet if given in large doses. In coses 
of mania fi-om cerebral hyperemia, opium should not 
be given, but during deliiium from anfcmia it may be 
beneficial. 

Where the hyperiemia is chronic and has been pro- 
duced by excessive mental application, or by constant 
emotional excitement, the first indication is to remove 
the cause. The patient should drop his studies, hia 
business, whatever has intensely occiipied him, and 
withdraw from all associations which give rise to emo- 
tional disturbance. A quiet, regular, systematic life, 
with easily digested, mild food, is the most favoi-able. 
Bromide of potassium, without chloral, fifteen or twenty 
grains three times a day. Bromide of sodium, lithium, 
calcium, or ammonium, have been used instead, and 
are more agreeable to some patients. Ergot, either as 
fluid extract, half a drachm to a drachm, or ergotin, 
three to five grains, three times a day. Ice to the back 
of the neck will sometimes relieve the discomfort in 
the head better than when applied to the head directly. 

Most cases of chronic cerebral hyperiemia are also 
complicated with nervous exhaustion, and it may be 
desirable to give tonics to counteract the exhaustion. 
The vasomotor nervous system is at fault, and requires 
not only a temporary stimulant to cause the arteries to 
contract, but it needs also to be permanently strength- 
ened. A systematic course of hydrotherapy may be of 
value in this direction ; also the ordinary tonics. 

The chief object of these remedies is to restore the 
normal notion of the arteries and the vaso-motor nerves. 
To do this. iron, strychnia, arsenic, quinine, zinc, nu- 
tritious but unsfimulating food, are the most valuable 
agents. Spirituous liquors are to be avoided ; tea and 
coffee taken only in moderation, if at all ; tobacco 
Bhonld be forbidden. It is scarcely necessary to men- 
tion that the digestive and other functions should be 
kept in a Domml condition. 
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Those wlio have had attacks, or who seem liable to 
attacks of cerebral congestinn, should avoid public 
■gatherings where the air is likely to become impure 
and heated, and where there is more or less excitement, 
as theatres, concerts, balls, etc. They should be quiet 
in all their movements, avoiding exertions which would 
cause an increase of blood - pressure in the brain, aa 
ninning, biting weights, straining at stool, and venereal 
indulgence. They should sleep in cool, well-ventilated 
rooms; better on a hair mattress, with head elevated. 
They should take exercise in the open air, but avoid 
being chilled in cold weather. All intellectual efforts 
which produce the least discomfort in the^ head should 
be avoided. As one can not stay at home suri'ounded 
by familiar objects without the mind running more or 
less in its old ruts, and being recalled by old associa- 
tions into old trains of thought, it is especially impor- 
tant to break up all such associations in cases of chronic 
hyperiemia, and, where the patient's health permits, 
traveling or a sojoura away from home is very desii-a- 
ble. Often it is the method whereby quickest relief 
can be obtained. 
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MENINGEAL C^MOHRnAGE- 
When a vessel of the dura mater ruptures, the blood 
may escape either between the dura and the skull, or 
into the dura itself, between the layers of its fibers, or 
between it and layere of false membrane. The former 
is more frequently the result of an injury ; the latter is 
found in pachymeningitis hemorrhagica. Tlie blood 
may also escape into the arachnoid space. This is not 
common, and, when it occurs, it can not be distinguished 
from hiemorrhage following the rupture of one of the 
vessels of the pia mater. 
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-MnoLOGT. — The causes of hiemorrhage are blows 
and falls, bursting of aneurisms, other disease of blood- 
vessels, or thrombosis of sinuses. Rupture of aneurisms 
is the more common cause ; these may be either mili- 
ary or of considei-able size. The effused blood may be 
but little in amouat, or may cover a large extent, even 
dipping down into the sulci and fissures, and extending 
to both sides or penetrating into the ventricles. 

Pathological Anatomy.— The blood is usually 
poured out in such quantity that death follows before 
any change can take place in the clot ; occasionally 
death is delayed long enough to show that absorption 
lias commenced, and in a very few instances the blood 
has been in such small quantity that it has been ab- 
sorbed, and, subsequently, the remains found in pig- 
mented spots on the membranes. In these cases there 
is a reasonable doubt whether the disease is not pachy- 
meningitis rather than meningeal hgemoiThage. 

Symptoms. — The symptoms will vary according to 
the locality and extent of the hsemorrhage. If there 
has been previous disease of blood-vessels, especially 
an aneurism of considerable size, there will have been 
corresponding symptoms preceding the attack. Many 
times these will be merely headache, lassitude, heavi- 
ness, vertigo. 

If the blood escapes suddenly in one gush, there 
will be a sudden and immediate loss of consciousness, 
and paralysis with slow pulse and stertorous respira- 
tion, and the patient may soon die. If the blood es- 
capes less rapidly, the loss of power will come on gradu- 
ally, and the patient may be able to walk across the 
room, or even farther, and call for assistance before 
sinking to the floor and losing conscionsness. 

According to the locality of the hsemorrhage, to the 
irritation excited by it, and perhaps other illy defined 
circumstances, there may be convulsions attending the 
attack. These may affect one or more limbs, may be 
universal, or may only affect certain cranial nen-es. 
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Occasionally the patient recovers from tlie first at- 
tack of unconsciousness, and seems to be gaining until 
another, and, perhaps, several successive attacks ter- 
minate fatally. 

The symptoms are the result of a combination of 
local irritation, pressure, and ansemia of the brain. If 
the vessel la in the pia mater, the blood may be poured 
out with such violence and in such a direction as to tear 
up a portion of the cortex immediately adjacent. 

Diagnosis. — The peculiarities wherein meningeal 
hiemorrhage differs from intra-cerebral hiemorrhage 
are, the more frequent occurrence of convulsions and 
contraction in about a quarter of the cases ; the paraly- 
sis is less likely to be local, all the limbs suffer alike, 
and there is gradually diminishing power until total 
paralysis is reached, though sometimes there is hemi- 
plegia. The temperature follows very much the same 
course as in intra-cerebral hiemorrhage. 

Prognosis. — Excepting in very rare instances, death 
is the invariable result. 

Treatment. — The treatment is the same as for in- 
tra-cerebral hsemorrhage. 



CEREBRAL HEMORRHAGE. 

Cerebral ha;morrhage and apoplexy are not syn- 
onymous terms. The latter is applied to all attacks 
wherein there is sudden loss of consciousness without 
convulsions, coma continuing for a longer or shorter 
time, ending in death, or partial or entire recovery. 
This may be the result of other causes than hemor- 
rhage, as congestion, or plugging of an artery by an 
embolus. 

Etiology.— The amount of blood poured out de- 
pends upon the size of the blood-vessel ; also upon its 
situation. The white substance is much more easily 
torn up than the gray substance, and, when the blood 
burets into one of the ventricles, there is much less 
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resistance to the bleeding than when it is confined by 
the cerebral substance. The fonn of the clot and of the 
cavity containing it depends upon the direction of the 
I nerve-fibers among which the blood is poured out. 

The size of the clot may vary from tha.t of a pin's 
bead or of a pea to a clot occupying nearly the whole 
of a hemisphere. The largest clots are those where the 
heemorrhage begins in the corpus stiiatum or the optic 
thalamus, and extends into tlie white substance of the 
centrum ovale. The relations which the size of the clots 
and the frequency of hEemorrhage bear to tlie cerebnU 
circnlation are considered by Buret. The anterior part 
of the caudate nucleus is supplied by nutrient biunches 
arising from the anterior cerebral and anterior commu- 
I nicating ai-teries. These are all small ; hiemorrhages 
here are rare, and are usually small. The lenticular 
aiucleus, and the anterior portiun of the optic thala- 
mus, are supplied by arteries from the middle cere- 
al, which is a large artery and nearly in line with the 
■otid ; the nutrient branches are comparatively large, 
Eand hffimon-hages more frequently occur from these and 
liu% more likely to be copious. There are no large 
I arteries running through the centrum ovale; hence 
Liemorrhages here are rare and of small extent. The 
posterior lobe is supplied with larger vessels from the 
posterior cerebral artery ; hence haemorrhages of consid- 
erable size may be found thei-e. These are some of the 
more important and interesting conclusions at which 
Doret arrives. 

To Charcot and Bouchard belongs the credit of re- 
ferring cerebral haemorrhage to a periarteritis of the 
smaller arterioles, the external coats being first affected. 
There is an increase of nuclei of the lymphatic sheath ; 
the adventitia is also affected. The nuclei may be so 
crowded together that nothing else can be seen. Some- 
times, with less increase of nuclei, the adventitia may 
be thickened and may have longitudinal strise. Next, 
the muscular elements disappear without fatty degen- 
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eration, the muscular markings on the artery becoming 
less distinct and fewer, until finally they disappear 
in limited regions ; then the artery may dilate, bulge 
out locally, and a minute aneurism is formed ; some- 
times only a fusiform swelling of the artery is seen. 
These miliary aneurisms may be very numerous through- 
out the brain, or a few in a limited region. They some- 
times seem to be quite large from the staining of the 
tissue immediately around them. 

They are found with noost frequency in the corpus 
striatum and the optic thalamus, then in tlie jrons Va- 
rolii, and the gray substance of the convolutions. These 
minute aneurisms bear an important relation to cerebral 
hffimorhage, as in much the larger number of cases their 
rupture is the cause of the hiemorrhage. 

Atheromatous degeneration of the larger arteries 
may favor a rupture by impairing the elasticity of the 
vessels. Increased strength in the action of the heart 
will also act as a cause of hsemorrhage by sending the 
blood with increased force into the diseased vessels ; 
hence many cases occur while the patient is making 
violent effort ; but also many occur during sleep. 

"While it is true that disease of the kidneys is found 
in many instances with cerebral hfemonhage, it is not 
as yet determined how frequent this association is. 

Some writers lay stress upon a vitiated state of the 
blood as a cause. This might affect the nutrition of 
the arteries, and so favor the disease. 

The condition of the brain is mentioned as another 
element in the production of hjemorrhage. It is scarcely 
possible for jwriarteritis with many miliary aneurisms to 
exist without interfering with the nutrition of the brain, 
and doubtless many of the so-called premonitory symp- 
toms are thus produced ; but how much such change 
favors the occurrence of htemorrhagewe have no means 
of estimating. Whether such changes are of the nature 
of softening, or of an increase of the interstitial tissue, 
is not yet known. Minute haemorrhages are sometimes 
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found around tumors in the brain ; generally they are 
very small, and cause no special symptoms. 

It is well to mention that cerebral haemorrhage oc- 
curs the more frequently after the age of forty years ; 
but it is also found in infancy ; it is perhaps more com- 
mon in winter than in Buramer, and in men than in 
women. 

PATlloLoorcAL Anatomy. —The changes in the brain 
and the blood-vessels predisposing to hiemorrhage have 
been already described when speaking of the tetiology. 

The blood which escapes from the rujitiu'ed artery 
forces its way among the nerve-elements, separating 
some, tearing apart others, sometimes, if the clot is 
large, entirely isolating masses ot cereliral tissue torn 
from their connections. At first the clot is dark red, 
uniform in consistency, i-esembling any other clot of 
blood. Tu a few hours the clot is somewhat less con- 
sistent, the watery constituents are ab9orl>ed, the color 
becomes lighter ; finally only a pale, yellowish-colored 
remnant witli a few blood-crystals can be found. The 
neiTOua structures which have been torn and braised 
undergo fatty degeneration, there is more or less soft- 
ening around the clot, the surrounding structures im- 
bibe the coloring- matter and are yellow, and granular 
corpuscles and fatty degeneration increase the extent 
of this colored zone. Indammation may set in which 
will destroy extensive tracts of brain-substance and aid 
in bringing about the fatal termination. 

If the inflammation is slight and the patient sur- 
vives, the cerebrdl tissue immediately around the clot 
undergoes a fibrous change, the interstitial elements 
increase, and a cyst is formed, a firm wall separating 
the diseased from the healthy brain -substance. If the 
clot is small, there may be do cyst ; there is simply a 
small cicatrix of tough connective tissue. Sometimes 
there is no well-defined cyst-wall, the wall being soft 
and formed of a mixture of fibrous tissue and granular 
corpuscles in such proportions as not to have the firm- 
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nesa above mentioned ; then this character of tissae 
passes imperceptibly into the normal cerebral struetiii'e. 

When the hjemorrhage is situated so as to implicate 
the deeper layers of the cortex and the white substance 
beneath, and especially the anterior two thirds of the 
posterior limb of the internal capsule, a secondary de- 
generation api)ears after some weeka or months, follow- 
ing the nerve-fibers, through the crus cerebri, pons, and 
medulla, into the cord. 

According to Jaccoud, the clot remains soft and 
homogeneous during three to five days ; then absorp- 
tion continues to the tenth or twelfth day. After fifteen 
or twenty days the clot has contracted into a dense, 
solid mass of a yellowish color, quite different in ap- 
pearance from coagulated blood. The new formation 
around the clot begins generally on the seventh or 
ninth day ; towai-d the twentieth the cyst is formed, 
and by the thirtieth or fortieth the limiting membrane 
has become organized. 

Symptoms. — Premonitory symptoms will be recog- 
nized less frequently with some classes of patients than 
with others; the less observing may give no heed to 
sensations or conditions which others may notice. 
Many patients have for a short time, or even days and 
weeks, preceding the hsemoirhage, symptoms which are 
worthy of notice. These premonitory symptoms are 
very important as indications for a course of treatment 
to ward off the threatening attack, and even if in the 
majority of such cases no attack occurs, yet they should 
never be neglected. 

Among the symptoms which precede hfemorrhage 
for several days or even weeks, the most common are 
those which show disturbance of the circulation or nu- 
trition of the brain ; among these the most frequent are 
sensorial disturbances. Oftentimes there have been 
long-continued symptoms of cerebral hyperasmia, head- 
ache, or sense of pressure in the head, dizziness, dis- 
turbance of eyesight, noises in the head, pricking, and 
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nnmbness, especially in the fingers, perhaps also in the 
feet, sometimes on one side, sometimes ou both ; mental 
confusion, slight forgetfulnesa of words, loss of mem- 
ory, and change in disposition. Owing to impaired 
motor power or dimim.sbed sensation, there is a loss of 
delicacy in the touch, the chanicter of tlie handwriting 
is changed, and there is awkwardness in using the 
hands. 

Sometimes, if severe and persistent, especially if nni- 
latei-al, these sjTnptoms are caused by slight Iijemor- 
phages which may precede a more severe one. If there 
has been a hieniorrhage with partial recovery, a recur- 
rence of these symptoms may be the warnings of re- 
newed danger. 

Ophthalmoscopic examination may occasionally 
show the presence of miliary aueiinsms, dilatations of 
the retinal arteries, or slight retinal haemorrhages, and 
so be of value as indicating danger from the rupture of 
cerebral arteries. 

The symptoms attending the rupture of a blood- 
ves-sel in the brain will vary according to the locality of 
the lesion, the size of the vessel, and the rapidity and 
force with which the blood escapes. It is easily under- 
stood, therefore, that there may be great diversity in 
the initial symptoms as well as in the subsequent course 
of the case. 

The severest form of cerebral ha-mon-hage is that 
which may be called apoplectic. The patient suddenly 
loses control over himself, falls, if he is eitlier sitting or 
standing, and soon entirely loses consciousness. At the 
same time reflex action of the limbs is abolished, and, 
unless there are convulsions, the patient lies limp and 
inert, simply breathing and swallowing if the substance 
is put far enough back in the fauces to excite the in- 
voluntary muscles of deglutition, though occasionally 
even these fail to act. The respiration may become 
noisy from the paralysis of the soft palate or from the 
accumulation of mucus in the bronchi ; at first the 
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conntenance is generally pale, but, if respiration is in- 
terfered with, it becomes dusky red. The cheeks flap 
back and forth with every respiration, passively follow- 
ing the current of air. The shortest time on record be- 
fore death under these cii'cumstances is five minutes ; 
more frequently from half an hour to several hours 
elapse before the fatal termination. 

The attack, as above described, is far from common ; 
much more frequently there is a gradual development 
of the symptoms ; the patient is conscious tliat some- 
thing is amiss, and may try to rise from his chair, may 
be able to reach the bed or sofa, or, finding himself 
unable to hold articles in his hands, turns to speak to 
a friend and can not make himself underetood. Soon 
he sinks powerless, and passes gradually into coma, 
which is not so extreme but that he can be aroused by 
a loud voice, or a powerful irritation may give rise to 
expressions of pain. Reflex movements generally per- 
sist. The unconsciousness may continue only a few 
minutes, or may persist much longer — even until death. 

During the unconscious stage the physician can 
often recognize that one side is paralyzed. The mouth 
is drawn to one side, the limbs on one aide are stiffer 
than on the other, or half voluntary movements are 
made only with one side ; a strong irritation causes 
movements only on one side. But little can be learned 
from the condition of the pupils, as they are very vari- 
able ; but many times the eyes are turned continuously, 
both toward the same side, and the head is rotated with 
the face towai'd that side. This phenomenon is not of 
long duration ; it is seen in only a small proportion of 
patients, but, when present, it is valuable as indicating 
serions organic lesion, and may aid in determining its 
location. (See above, p. 44.) 

After the return of consciousness it will be noticed 
that there is hemiplegia, generally affecting both the 
arm and the leg. Tliis paralysis may be complete, 
total loss of power ; cutaneous reflex action is usually 
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lost on the paralyzed side ; after a few hours or few- 
days power of motion returns, by degrees one act after 
another can be performed ; usually the legs gain the 
most rapidly, the more complicated action of the aiins 
\ and hands being recovered later. Hughlings Jackson 
has formulated the proposition that the most instinct- 
ive, automatic actions are the first to return. 

The patient may continue to improve in his power 
of using his limbs for many months; perhaps to a casual 
observer there is finally complete recovery ; but more 
frequently a stage is finally reached after which no fur- 
ther improvement can be expected ; the limbs on one 
side are weak ; certain motions can not be pertonned, 
or are executed only with difficulty and imperfectly ; 
there is hemi-paresis. 

The muscles of the face are often affected, and im- 
mediately after the attack the mouth is drawn to the 
opposite side, the naso-labial fold Ireiug more marked 
I on that side. The nerve-fibers which supply the upper 
part of the face — the orbicularis palpebrarum, the front- 
al and comigator supercilii muscles — usually are not 
affected. Nothnagel states that, when the tract of 
nerve-fibers passing along the base of the nucleus len- 
ticularis is involved, the above muscles are jiaralyzed. 
They may be pamlyzed also if the lesion is in the lower 
part of the jxins. 

Nothnagel also states that the muscles of the trunk 
, are generally partially paralyzed. 

Speech may be interfered with ; the more frequent- 
l ly from loss of power over the organs of speech, the 
I muscles of the throat, and mouth and tongue. Only 
[ occasionally is there aphasia when the right side is af- 
1 fected. This is a much more frequent symptom in em- 
[ bolism. 

On the second to the fourth day after the attack 
symptoms may develop showing that there is an inflam- 
matory process around the clot. There is headache, 
coDfosion of thought, feverishness, contraction of the 
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paralyzed limbs, sometimes slight convulsions. The 
duration cf this stage is variable, from a few to several 
days ; sometimes these symptoms recur two or three 
times or more, 

Bourneville. considering the temj>erature, divides 
cases of cerebral ha;morrhage into three clases : 1. Pul- 
gnrant or multiple hsemorrhages, death occurring in a 
very few hours, with initial depression of temperature. 
2. Cases ending in death in ten, fifteen, twenty hours, 
initial depression lasting only one to three hours or so, 
and subsequent rapid and considerable elevation of 
temperature. 3. Cases ending in death only after sev- 
eral days ; initial depression of short duration ; then a 
stationary period, continuing two to four days, with a 
primary slight elevation and subsequent oscUIation 
about the normal ; finally an ascending period, Dur- 
ing the initial period of depression the pulse and res- 
piration are but little changed. If the patient is to 
recover, the ascending period is of brief duration, and 
the temperature does not lise very high, or it is entirely 
wanting. 

The above description refers to cases of severe cere- 
bral hiemorrhage with loss of consciousness. In many 
cases there are no comatose symptoms. The patient 
more or less gradually loses power over one side, and 
falls with consciousness intact. Tlie paralysis may be 
as complete, and the recovery of motion may occur in 
the same order, as in the other class of cases. After a, 
first attack with the consciousness preserved, a second 
may occur soon in whi('h that faculty is lost. 

Yet lighter attacks occur in which there is only a 
slight impairment of motion in only one or more limbs, 
or the attack may be confined to the face. There are 
all degrees of severity, from the very lightest to the 
most complete. 

Disturbance of sensation is not so common as that 
of motion. At tirst, indeed, sensation may be abolished, 
but it is more quickly recovered. Generally all varie- 
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mes of sensatitm are equally affected. Occasionally 
tther parts than those whose motion is lost show 

'■diminution of sensation. Sometimes there is a persist- 
ent chauf^ of sensation, which is pevliaps not always 
sought for. An object is perceived on both sides, but 
the impression is less acute on the affected side, or con- 
tact with the object excites also a peculiar tingling sen- 
sation besides the usual sense of touch. Sometimes 
there is increased sensitiveness to painful impressions. 

Ollivier has found in many cases a change in the 
nrinaiy secretion after cerebral hferaon'hage. There is 

I first an increased secretion of urine, and albumen is 
Sound in it ; later sugar may be found. These changes 

■ occur almost immediately after the attack aad continue 

Bonly twelve to twenty-four hours; they are not depend- 

[ «it upon the locality of the lesion. 

Cutaneous reflexes may remain diminished or lost 

I on the side affected. Tendon reflex is often exagger- 

[ ated, especially after contractures have appeared. 

Dr. Sanders has written upon hicmorrhages into the 
Tentricles, separating such cases from both cerebral and 
meningeal hajmorrhsiges. He has collected ninety-four 
cases of such primary haemorrhages, and considers 
their (etiology and pathology, wluch differ little from 
those of other cerebral hemorrhages. The diagnostic 
symptoms he mentions are suddenness of the attack 
without premonitory symptoms ; convulsions in the be- 
ginning, or later ; partial or complete coma, paralysis, 
contracture, dilated or contracted pupils. Death usu- 
ally occurs early, generally within twelve hours ; a few 
patients recover. The above symptoms are almost ex- 
actly those found in any case of severe cerebral hemor- 
rhage. A positive diagnosis is in many or most cases 
impossible. 

An explanodon nf the phenomena attending cere- 
bral hBBmorrhage will aid to a. clearer understanding of 
the subject, and wUl be of value in determining treat- 
ment. 
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Several explanations have been given of the initial 
loss of consciousness, the more important of which are, 
that by Niemeyer, who refers it to cerebral ansemia 
caused by compression of capillaries ; that by Trousseau 
and Jaccoud, and Jackson referring it to shock. The 
shock is direct on the side of the hiemorrhage, is trans- 
mitted or reflex on the other. 

Nothnagel, after reviewing these and other theories, 
says : " We find ourselves, then, finally, obliged to ad- 
mit that the physiological relations of hBBniorrha^c 
apoplexy have not yet been made so clear as is com- 
monly believed." 

The most reasonable explanation seems to be that 
there is both shock with consequent exhaustion, and 
aniemia, not simply from compression of vessels, but 
also from reflex contraction. 

The piiralysis, both of motion and sensation, is the 
result of the direct injury, of the shock, of the local or 
general anaemia from compression of the smaller ves- 
sels, the tearing across of others, of the cedema, the in- 
filtration of the surrounding cerebral substance with 
serum absorbed from the effused blood, this cedema 
also giving rise to antemia. It is impossible to decide 
how large a share belongs to each of these elements in 
producing the patient's condition at the moment of re- 
covery of consciousness. The influence of shock and 
anemia due to compression from the size of the clot 
pass oflT soonest. The anemia due to the cedema will 
slowly disap]}ear \ as the liquid parts of the clot are ab- 
sorbed, the uninjured nerve-fibers surrounding the clot 
gradually regain their function. Another probable 
source of improvement is found in the possibility that 
functions performed by the destroyed nerve-elementa 
may be acquirt^d by those of other parts of the brain, so 
that in time there seems to be very little paralysis re- 
maining. Also patients learn to iise to the greatest ad- 
vantage the power which remains. One cause of delay 
in recovery may be found in the functional inertia of 
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long disused nerve-fibers, so that even after organic 
restoration there may still be a period of diminished 
functional activity. Finally, it is not unlikely that 
many injured nerve-elements heal, and nerve-fibers 
which have been ruptured or bruised may recover their 
organic integrity. After these processes of repair have 
gone to their utmost limits, there must still be a very 
large number of nerve-elements destroyed beyond pos- 
sibility of recovery. If, then, the hsemorrhage is so situ- 
ated that these elements are necessary for perfect mo- 
tion and sensation, there will be a residuum of paralysis 
from which it is utterly useless to expect recovery. 

As a result of the imperfect hwiling of the torn 
nerve-fibers, a certain amount of paralysis remains per* 
manently. After a few months— two to four— a stiff- 
ness of the paralyzed limba is noticeable ; there is a 
certain amount of contraction. The degree of the con- 
traction varies from a scarcely perceptible stiffness of 
the fingers to a firm closure of the hand, with flexion 
at the elbow and adduction of the arm. The upper ex- 
tremity is more frequently affected than the lower ; the 
lower is rarely affected alone. The flexor muscles are 
almost invariably the ones affected. At first the resist- 
ance of the contracted muscles is easily overcome, and 
during sleep the muscles relax spontaneously. On first 
waking, the hand is as supple as the other ; involuntary 
motions of stretching and yawning may be made by it 
in anison with the unparalyzed hand. Soon, however, 
as voluntarj' actions are perfoi-med, the contraction re- 
appears, to persist until the patient again sleeps. Pa- 
tients and their friends are often encouraged by this 
relaxation. It is far from being a favorable indication, 
and should never deceive the physician. Eventually 
the contraction may become persistent even dxiring 
sleep. 

These contractures must be distinKiiished from those 
which occur earlier, either at the time of the attack 
and soon disappear, or a few days after, at about the 
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time when inflammatory action arises around the clot. 
These also disappear within a short time. These latter 
varieties have been explained l>y supposing a direct 
irritation from the clot or from the subsequent inflam- 
matory processes. The first variety of contraction haa 
been explained, by Charcot and others, by the presence 
of secondary degenei-ation in the lateml columns of the 
spinal cord. 

Associated moveinents, interesting to observe, are 
often seen in hemiplegic patients. After the partial re- 
turn of vohintiiry motion, if the patient tries to move 
the paralyzed limb, the unaffected limb vdll involan- 
tarily perform the same motion. It would seem that 
the motor impulse required to act on the partially par- 
alyzed muscles needs to be so great to overcome the 
resistance offered by the injured neri'e-fibers that the 
lower motor centers on the opposite side are also set in 
action, the impulse crossing by the commissures to the 
unaffected side. 

In many cases of cerebral hiemorrhage, after a par- 
tial recovery of motion, the effort to perform an action 
gives rise to irregular contraction of the muscles of the 
paralyzed limb which may reseml^le chorea, or when 
the wUl is not exercised there may be slow, irregular, or 
more rapid movements of the partially paralyzed mus- 
cles. These post-hemiplegic movements are well de- 
scribed by Urowers. They vary from a very slight mo- 
tion of the fingers to an almost constant motion of the 
whole arm, and even of the toes and leg. Among these 
movements is that which has been named athetosis by 
Hammond, which is more frequently seen after hemi- 
plegia occurring in infancy, but may also occur in 
adult life. 

More rarely there is sometimes seen a reflex tremor 
on the JieaJtJiy side, occurring whenever the affected 
limb is moved. 

The mental faculties are almost always impaired 
after cerebral hffimorrhage. In severe cases, of course, 
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these are at first entirely, or almost entirely, destroyed ; 
but even in light cases it is soon noticed that patients 
are very diiferent in disposicion and intellectual power. 
They are irritable and emoti<»nal, easily angry, or easily 
bursting into tears. One who has been very guarded 
in the use of language may, on slight provocation, or 
with no provocation, break out into oaths. The emo- 
tional excitement is almost exclusively associated with 
le/t hemiplegia. Memory noay be more or less defect- 
ive. Even after almost perfect recovery some imjiair- 
ment of mental ijower may remain so as to render the 
patient antit to carry on his business without assist- 
ance, and he may be so obstinate and suspicious as to 
render it advisable for him to give up all attt'mpts to 
continue in business. 

The paralysis is usually confined to one side of the 
body, the face, arm, and leg being affected on the 
same side, but on the side opposite the seat of the 
hsemorrhage. This is the common and regular form, 
a complete hemiplegia, and in these cases usually the 
upper branches of the facial nen'e are not affected. 
There are, however, occasional irregular forms. What 
has been said in regard to localization of cerebral lesions 
will aid in diagnosticating the seat of the haemorrhage 
in these cases. Occasionally all four limbs are para- 
lyzed, either from multiple hjeniorrhages or from lai^e 
effusions into the pons and medulla. Such cases are 
rapidly fatal. In a very few cases the ])ardlysis has 
been found to be on the same side with the hgemor- 
rhage. Sometimes the arms are affected on one side, 
the legs on the opposite side. Occasionally only the 
cranial nerves are affected, or only the arm is paralyzed. 

Acute bed-sores may form two to four days after 
the attack. They are situated on the paralyzed side, 
over the glutei muscles. Bed-sores may appear at a 
later period, being developed more gnulually. They 
may occur on the knee or the heel, and are perhaps 
more frequent in elderly patients than in younger. 
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norance of such persons usually gives rise to inconsist- 
encies in their account of the symptoms. The pre- 
tended contraction is not lilie the real. Associated 
movements on the healthy side do not occur when 
an effort is made to move the a,ffected limb. Almost 
always the true hemiplegic will endeavor to aid the 
disabled hand with the well hand, or the body will be 
inclined to act as a fulcnim to help raise the arm. The 
pretender does not do this. 

Jastrowitz* states that pressing the greater saphe- 
nous nerve abont a hand's breadth above the internal 
condyle of the femnr causes the testicle to rise on the 
healthy side, but has no effect on the hemiplegic side. 
It has been said that other reflex acts also do not take 
place on the hemiplegic side. When the akin is ex- 
posed there is no goose-flesh ; tickling the nostril does 
not produce sneezing ; touching the eyelashes does not 
cause winking. If there should be a diiference be- 
tween the two sides in these respects, a diagnosis as 
between narcotic poisoning or simulation and cere- 
bral lesion could be made ; but whether that lesion is a 
hsBraoiThage or some other must depend on other data. 

During the earlier hours or days the attempt to lo- 
calize the lesion will often be useless. It is not until 
the effects of the shock and pressure of the clot have 
passed away that the more permanent s_vmptoms can 
be recognized, and these must chiefly be considered in 
localizing the lesion. 

Proonoris. — During the comatose stage, soon after 
the attack, it is impossible to form any opinion as to 
how severe the attack will prove ; but the longer this 
stage continues the less favorable the prognosis, and if 
it lasts beyond forty-eight hours there is very little 
probability of recovery. If the attack is accompanied 
with severe convulsions, which are not due to epilepsy, 
the prognosis is the more serious, as the convulsions 
attend large hiemorrhagea — those which burst into the 
• "BtrliD. kl. Woclienselirift," 1975, No. 31. 
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ventricles and those which are situated in the pons and 
medulla. The occurrence of Cheyne-Stokea respii-ation 
is of unfavorable augury. 

There is a form of attack which has been called in- 
gramscent, which is always fatal. With prodromic 
symptoms, coma gradually comes on, or there is a sud- 
den loss of coDsciousness of short duration, after which 
intelligence is partially or entirely recovered, to be 
gradually lost again ; the coma steadily deepens, and 
paralysis becomes more and more complete. Tlie symp- 
toms steadily increase in severity until the patient lies 
helpless and senseless, simply breathing, not to be 
aroused by any form of irritation. These cases are 
hopeless ; the hjemorrhage occurs from one of the 
larger vessels between the lenticular nucleus and the 
external capsule, the neiTe-fibers are pressed apart, not 
many ai'e torn asunder ; hence the earlier symptoms are 
Blight 

After the initial depression of temperature, If the 
patient survives and the temperature steadily rises, the 
prognosis is unfavorable. If there is a slight rise and 
then a stationary period varying but little from 100°, 
after which another rise of temperature, then the prog- 
noMs is unfavorable again. If the temperature does 
not rise a second time, or falls to normal, the jnognosis 
ia favorable. When polyuria, albuminuria, and glyco- 
snria exist in a very marked degree, the prognosis is 
grave. 

During the period of inflammatory reaction the 
prognosis depends upon the intensity of the fever and 
attendant symptoms. 

Acute bed-sores appearing shortly after the attack 
are extremely unfavorable, and are almost certain to be 
followed by death. 

If the patient survives, a complete recovery is rarely 
to be expected, Trousseau considers that if the motor 
power returns in the leg first, l>efore the arm, tlie prog- 
nosis is more favorable, at least for retention of mental 
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power. Recovery of motion may progress slowly for 
an indefinite period. If the late contraction appears, 
there is little or no chance of further improvement, and, 
in regard to disappearance of the contraction, the prog- 
nosis is absolutely unfavorable. 

A second attack may occur in any one who has Buf- 
fered from a cerebral hfemorrhage. If there is evident 
disease of the arteries, Bright's disease, or retinal haem- 
orrhages, this is more likely to occur. Also, if the par 
tient be past middle life, there ia more probability of 
another attack. After an attack, a return of prodromic 
symptoms would indicate renewed danger. 

Treatment. — When the physician first sees a pa- 
tient attacked with cerebral hiemorrhage, the injury 
has probably been done ; in most cases the blood has 
ceased to escape from the ruptured vessel. Trousseau 
advocates very strongly to let the patient alone ; others 
advise bleeding (Jaccoud, Huguenin) under certain con- 
ditions. If the patient is hearty, robust, with a strong- 
ly acting and healthy heart, and ia evidently sufEering 
from too great blood-pressure in the cranial cavity, 
they advocate general bleeding as the most effectual 
means of relieving this excessive blood • pressure. 
Bleeding is not indicated where the pulse is weak, if 
the patient is aged or feeble, or if there is heart dis- 
ease, or when the coma has been of short duration and 
consciousness has returned. Practically, very few cases 
are suitable for bleeding under these conditions. In by 
far the larger number of cases nothing can be done ex- 
cept to place the patient on a bed with tlie head rather 
elevated, loosen all the clothing, and wait. As perfect 
quiet as possible should be maintained, the patient not 
moved, and fed with the simplest diet : if previously in 
full health and well nourished, it will be no disadvan- 
tage to feed sparingly ; if in jroor health and ill nour- 
ished, the feeding should be more abundant. If the 
heart's action is feeble and there is evident lack of vi- 
tality, stimulants, at first external, afterward, if neces- 



CEREBRAL Il.EMORRUAGE. 



105 



sary, internal, should be used. After return of con- 
sciousness no special medical treatment is needed until 
the period of inHammatory reaction, when cold to the 
head, a laxative to open the bowels, and, if there is 
much headache, chloral, or some preparation of opium 
or belladonna, to relieve the pain. Occasionally, dry 
cops to the back of the neck or local bleeding may be 
called for. Ergot, by mouth or subcutaneously, may 
be used to diminish tlie danger of renewed hajmorrhage. 

After the danger from inflammatory reaction is 
passed, many times there will be necessity for medical 
treatment. The patient should be kept quiet, secluded, 
in a well ventilated apartment, with proper regard for 
all hygienic intlueuces ; should have a plain, iinstimu- 
lating diet, not half starved, but should receive suffi- 
cient food. After a few weeks the nutrition of the 
muscles would be benefited by systematic rubbing, 
massa^ ; later, after five or six weeks, electricity may 
be used. If proi>er care is exercised in not using too 
strong a cun'ent, and not continuing the application 
too long, this agent may be used without danger, and 
even with benefit, earlier than many authoi-s advise it. 
The galvanic current, using fi'om three or four to twelve 
cells, may be applied to the head— one electrode on the 
upper cervical vertebrse, the other over the mastoid 
process, or just below— or one pole on each side of the 
head, the positive on the same side with the hiemor- 
rhage. Great care is to be taken not to suddenly inter- 
rupt the cuiTent. to use it only one minute, or at most 
two; to use a current which will not cause dizziness. 
Whether any benefit is ever obtained by this use of the 
galvanic current is extremely doubtful, and it is men- 
tioned entirely ujjou the authority of several European 
observers. 

The application of the induced or faradic current 
locally is attended with less risk, and is many times of 
positive benefit. One pole may be placed on some in- 
different point, and the other passed lightly over the 
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different muscles, the curreDt being gi-adiiated so as to 
cause the muscles to contract slightly without paia. 
The weakest current which will do this is strong enough. 
It is not necessary to move the limbs. The application 
shotUd not exceed half a minute to a minute for each 
muscle, and this not continuously, but one muscle after 
another may be exercised for a few seconds, and then 
the limb be gone over again. This application will have 
the advantage of sustaining the nutrition of the mus- 
cles ; also, the muscles would not fall into a state of 
Blug^hness from simple inertia. Sometimes it will be 
fonnd that elet-tricity does harm ; then, of course, it 
should be immediately omitted. 

During the period of gradual recovery little can be 
done in the way of medication ; absoiption and resti- 
tution of structure and function advance slowly. For- 
merly, and even now, strj-chnia has been given very 
freely. It is not of sufficient benefit to offset the 
danger arising from its use in these cases. The absorb- 
ent properties of iodide of potassium render that drug 
acceptable, but with care not to disturb the stomach. 
Occasionally, especially in syphilitic cases, mercury has 
seemed of value. After the oceuiTence of late contrac- 
tion, little or no improvement need be expected ; though 
some cases are reported of benefit from electricity in 
these case.s, I have never seen any. 

As pneumonia and bronchitis are e.'jpecially liable to 
attack the lung on the affected side, especial care should 
be taken after an attack to avoid exposing the patient. 

After an attack the patient is anxious to guard 
against its recurrence. All measures necessary to sna- 
tain perfect health are in place — the avoidance of what- 
ever will produce an increase of pressure in the cerebral 
blood-vessel, a quiet, composed life, with recreation and 
amusement sufficient for healthy action of the mind 
without excitement. If in active business, the activity 
should be moderated. 



CHAPTER VI, 

OrCLUSION OF CEREBHAL ARTERTES. 

LAKCERKArx, E., De In thrombose et de I'etpbolie c4r6brales 
consider^cs priucipalement dans leurs rapporis avee le Pamoliisse- 
ment du cerveau. Paria. 1862. — Gklpke, Ottomah, Vergleichende 
ZuBammenstellung der Symptome von Himapoplexie und Embu- 
lie der Hirnarterien. Archiv der Heitkuwle, 1875.— Meissneh, 
Berichte liber Einbolien und Thrombosen. Schmidt's Jahrb., 109, 
117. 131. 

The cerebral arteries may be suddenly plugged by 
the lodgment of a portion of a clot or other foreign 
body brought from a distance, an embolus, or gradu- 
ally by the growth of a tumor, by the thickening of the 
walls of the artery, or by the coagulation of the blood 
at the point where the obstruction occurs. The sudden 
stopping of an artery by a clot brought from a dista.nce 
is called embolism ; the plugging by a clot foniied on 
the spot is called thrombosis. 



.^^TiOLOor. — The emboli may arise in the pulmonary 
veins, or the left aide of the heart, or in any of the ves- 
sels between the heart and the point where they lodge. 
Much the more frequently they arise in the heart as 
the products of acute or chronic endocarditis. Warty 
growths f(trm on the Talve.s, are torn off and carried 
into the circulation, or a blood-clot fomis in the heart 
and iJortions are broken off. Aneuri.sms of the aoi-ta 
are sometimes the Bource whence the fragments of clot 
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arise. Disease of (he Inngs, as pneumonia or phthisis, 
cancer or embolistn, or thrombosis of the pulmonary 
vessels, may serve as the point of origin of an embolus 
which may be carried by the pulmonary vein to the 
heart, and thence to the brain. Any diseases, then, 
which may give rise to endocarditis or the above pul- 
monary affections are remote causes of embolism. 

PATnoLOGicAL ANATOMY, — It is Dot nccessary to 
describe the changes which the embolus undergoes, 
except to say that in rare cases it is broken down and 
absorbed. 

Immediately after the occlusion of an artery the 
blood fi'om the veins flows back into the distal branches 
of the obstructed artery, and there is more or less sta^ 
sis. In the brain it is very rare that the anastomoses 
are sufficient to maintain an active ciirulation, hence 
the region which depends upon these branches for its 
nutrition suffers from lack of healthy blood ; the walls 
of the vessels also suffer and allow the blood to escape. 
The cerebral tissue is infiltrated with serum, the blood 
undergoes change, and its coloring- matter is diffused 
through the part, and gives a red or yellowish tint to 
the broken-down nervous tissues. 

The nervous elements, being dejirived of healthy 
blood, lose their vitality, soften, undergo fatty degen- 
eration, and are reduced to a semi-fluid pulp. If the 
region affected is small, this may be absorbed, a cica- 
trix is formed, and the spot of softening may finally 
disappear, but more frequently a cyst remains filled 
with serum and crossed by bands of connective tissue. 

The softening does not show itself immediately; it 
is x>erceptible only thirty-six to forty-eight hours after 
the occlusion of an artery. 

Owing to the direction in which the different arteries 
are given off fnim their main trunks, emboli are ranch 
the more frequently carried into the left carotid, and 
are generally lodged in the middle cerebrnl artery or 
one of its branches. Duret has described the distribu- 
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tion of softening which belong to the various branches 
of the cerebi-al arteries. 

Symptoms, — Generally without warning, the patient 
is attacked with loss of conscionsness and entire loss of 
power. There may be, for a few niiniites, headache or 
vertigo, but the attack is usually sudden and complete. 
The loss of consciousness is of less duration than in 
hffimorrhage, and may be only momentary. It is fre- 
quently accompanied with general epileptiform cun- 
rulsions. Vomiting and delirium are sometimes pres- 
ent. Occa-Monally i)aralysia is the first symptom. 
Consciousness is not always lost ; there may be merely 
confusion of thought. 

After recovery of consciousness and voluntary power 
it will be found that the patient has paralysis of one 
side. Usually the face and limbs of the side opposite 
the lesion are affected, and as the left middle cerebral 
artery is much the more frequently the seat of embo- 
lism, the right side is usually the one affected. 

The temperature is slightly lowered immediately 
after an attack, but quickly rises, and, if the case 
proves fatal within three or four days, the rise of tem- 
perature is almost unbroken. If the pntient lives from 
five to fifteen days, the temperature is irregular. If 
the attack is not fatal, the temperature falls to very 
nearly or quite to the normal aft<?r three or four days. 

After the earlier stage of the disease the symptoms 
are essentially the same as in hajmorrhnge. Contrac- 
tion of the limbs is seen less frequently than after 
hemorrhage, yet is essentially the same when it oc- 
curs. The intellectual disturbance is rather less 
marked. 

Disturbance of the faculty of speech is not uncom- 
mon in embolism, and when the right side is paralyzed 
there is almost always aphasia. 

Occasionally the aphasia is the only s;nnptom pres- 
ent ; there is no loss of consciousness, nor paralysis. 
Some of these cases are due to embolism of small ar- 
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teries, some are due to disturbance of circulation de. 
pending «i>on other causes. 

The embolus may lodge in an artery, stop the blood- 
cuiTent for a few minutes, and then, by a change of ita 
position, the blood may be able to pass it in sufficient 
quantity to restore the nutrition of the brain. If the 
embohis ia then broken up and absorbed, there may be 
no further trouble ; or if it adheres firmly to the wall 
of the vessel, there may be no further trouble. If, 
however, its position is again changed, it may ping the 
vessel tinally, and thea the symptoms become perma- 
nent. 

When other than the middle cerebral artery is 
plugged by an embolus, the symptoms will vary ac- 
cording to the portion of the brain affected. 

Diagnosis. — ^The diagnosis is almost exclusively be- 
tween ha'morrhiige and embolism. The question as to 
the diagnosis of thrombosis is reserved tiU the latter 
affection has been considered. 

It is frequently impossible to be certain whether' 
there has been embolism or hfemorrhage ; bnt, by a 
careful consideration of all the symptoms and other 
circumstances, it will generally be possible to form a 
satisfactory diagnosis. 

Gelpke has given a valual>le review of the diagnostic 
points between apoplexy and embolism. The first is 
age ; apoplexy is by far the more frequent after fifty — 
embolism before fifty. More than sixty per cent {near- 
ly or quite seventy per cent) of the cases of apoplexy 
occur after fifty ; more than sixty per cent of the cases 
of embolism occur before fifty. 

In hiemorrhage there is disease of arteries \ so this 
is found most frequently in connection with Bright's 
disease or where there are atheromatous changes. 
Embolism occurs most where there is cardiac valv- 
ular disease. In hfemorrhage there may be premoni- 
tory symptoms; in embolism the attack occurs gen- 
erally without warning. When there seem to be pre- 
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monitory symptoms, they are rather due to independent 
attacks. 

Tlie symptrims which are found during and immedi- 
ately after the attack may be very much alike, yet 
there are slight differences which may aid in diagnosis. 
Both embolism and hicmorrhage are frequently accom- 
fcpanied with hemiplegia; but in embolism it is almost 
Lslways on the right side ; in ha?mon'hage on either 
L Hde : so left hemiplegia would rather point to htemor- 
lirhage; right hemiplegia not necessarily to embolism. 
■ Epileptic attacks at the time of seizure rather indi- 
1 eate embolism. The muscular paralysis is gi-eater 
I In embolism than in hiemoiThage. Apha^, agraphia, 
Land amimia depend up<m changes in or near the 
liialand of Reil, and are the more frequent in embo- 
Q. Ataxic loss of speech dejwnds upon lesion of 
ihe corpus striatum, and is the more common in hiem- 
l*rrhage. In embolism the symptoms of cerebml press- 
Ktire are wanting, as diminished frequency of pulse, 
Ittertorous respiration, vomiting, contracted pupil, and 
Strabismus. 

After the attack the mental powers are more likely 
to be affected in hiemorrhage, especially the emotional 
faculties. There is also more likely to be reaction ; and 
a return of function, if it occurs, is slower in hiemor- 
rhape. 

The discovery of an embolism in other arteries, aa 
radial, femoral, etc., would aid in establishing a diag- 
iiosis. 

The tempera tnre may also assist. In embolism, dur- 
ing the first few hours, the initial depression of tem- 
perature below normal is wanting or very slight ; in 
haemorrhage it is much more marked. In embolism, 
after a temporary rise, the temperature returns U) the 
normal with irregular exacerbations or evening eleva^ 
tions; in ha;morrhage it returns less quickly to the 
normal unless a second hjcmorrhage occurs. After the 
stationary period the rise of temperature is slower in 



112 



DISEASES OF THE BEAiy. 



embolism, and generally does not attain so high a 
figure as in hajmorrhage. 

Exceptional cases of embolism occur where the vari- 
ation of temperature more nearly resembles that founl 
in hemorrhage. 

If there is complete recovery within a few days after 
an attack of complete hemiplegia, there probably was 
not hfeinorrhage. 

Phooxosis. — "At the outset of and during the pri. 
maiy attack, no prognosis can be given as to the prob* 
able coHi'se of the case, except that its severity is likely 
to be proportionate to the extension and severity of the 
primary symptoms. If the pai-alytic symptoms disap- 
pear after a brief period, there will be no reason to fear 
the presence of serious structural disease, but the chanc* 
of future attacks can not be excluded," ("Ziema.', 
Cyclop.") 

Severe cases are more serious than severe cases of 
hffimorrha^e, and more likely to prove fatal. 

When the vertebral or basilar artery is plugged, the 
prognosis must necessarily be very unfavorable. 

Treatment. — Unless the patient is very feeble and. 
requires slight stimulation, the less done during the 
first few days the better. Blood-letting and depressing, 
measures are decidedly contra-indicated. If there arise 
indications of cerebral irritation fnira collateral hypers 
femia, the bowels should be freely acted upon and tho' 
head kept cool. 

The subsequent treatment may be the same aa iaf, 
cerebral hiemorrhage. 

THROMBOSIS OF CEREBRAL ARTERIEa 

^TiOLooT. — The causes of thrombosis of cerebTsl 
arteries are to be found either in the vessels themselves, 
in the composition of the blood, or in the diminished 
action of the heart. The waUs of the vessels may be- 
come roughened from disease, as in arteritis obliterans, 
whether syphilitic or not, and also in case of atheroma. 
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eapecially if the loner epithelial layer ia broken ; the 
vessel may be contracted through a small extent of its 
length, and thus the blood-current be retarded. The 
disease of the walla of the vessels as found in old age 
interferes with their normal elasticity, and so favors 
retardation and coagulation of the blood. Disease or 
weakness of the heart may also cause the blood to flow 
less rapidly, and so favor the formation of a thrombus ; 
or the blood may coagulate more readily than usual, as 
in certain febrile diseases. Disease of arteries and fee- 
bleness of heart's action are found combined in old age ; 
consequently thrombosis is most common in advanced 
life ; very few cases occur below forty years of age ; 
most patients are over sixty. 

Pathological Anatomy. — AVhen the thrombus 
fills an artery whose branches are not connected by an- 
astomoses with other arterial supply, the brain, deprived 
of blood, must necessarily undergo the same. degenera- 
tion as is found in embolism. Often the smaller end 
arteries are stopped up, and then small spots of soften- 
ing will be found throughout the brain ; this is most 
commonly seen in the white siibsUince. The cavities 
thus formed may vary in size from a sixteenth of an 
inch in diameter to an inch or more ; if numerous, they 
average an eighth to a qiiarter of an inch ; they are 
crossed by bands of connective tissue containing blood- 
vessels ; there may be a new growth of vessels if inflam- 
mation has set in. The walls of these cavities usually 
contain granular corpuscles. If recent, the nerve-fibers 
aroand the border of the cavity may show enlargement 
of axis-cylinders and other inflammatory changes. 

Sometimes, instead of a cavity, cicatricial tissue 
forms and a hard nodule is left. 

Stmptoms, — As the arteries are usually closed grad- 
ually, there is a less sudden onset of the symptoms than 
is found in embolism. For a variable length of time 
the patient liaa had more or less discomfort in the head 
— ^pain or dizziness — memory may be less strong, the 
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patient may show aigns of mental dist^irbance or tem- 
porary loaa of conscionsness, which are referred to old 
age, or there may be actual insanity ; sometimes tem- 
porary loss of power or abnormal sensations in the 
limbs, which soon pass away, but again appear, show 
that there is serious disturbance of the cerebral circula- 
tion. If the region of the pons and cerebral peduncles 
are affected, individual cranial nerves may be more or 
less paralyzed. There may be a numbness and tingling 
in the limbs on one or both sides, or a slowly increas- 
ing paralysis may be the result of gradual loss of 
power in the motor tracts. 

After these undefined, perhaps doubtful and confus- 
ing, symptoms have continued, it may be for months, 
there may occur an apoplectic attack ; the vessel which 
had been only partially obliterated Ls suddenly entirely 
plugged ; then the symptoms of embolism follow. 

Diagnosis. — Thrombosis and embolism differ in the 
above premonitory stage, which perhaps may be de- 
scribed more properly as the gradual development of 
the symptoms. ^ 

It may be almost impossible to decide whether there 
is a thrombus or a haemorrhage when the artery is final- 
ly plugged suddenly. A number of independent attacks 
of paralysis, of unconsciousness, or of dizziness, from 
which the patient soon recovers, followed by the finally 
permanent attack ; the advance of the symptoms by 
stages, as it were, with intervals when there was no ad- 
vance — would point to a thrombus rather than a hiemor- 
rhage. A preceding or accompanying acute disease, as 
pneumonia, or a great general feebleness, should cause 
a suspicion of thrombosis. Age, disease of arteries 
and of kidneys, would be as significant of one as the 
other. 

After the apoplectic attack the diagnosis of thrombus 
would be made from the same peculiarities as are found 
in embolism. 

When there are several attacks of unconsciousness, 
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or of paralysis, or of dizziness, there may be a question 
as to whether the patient is suffering from epilepsy. It 
should be kept in mind that epilepsy rarely originatea 
in old age ; a careful study of the phenomena attending 
the attack will show a lack of resemblance with epilep- 
sy ; bromide of potassium is more likely to aggravate 
the symptoms in thrombosis, but relieves them in epi- 
lepsy. 

The diagnosis of locality must be made from com- 
paiiaon of symptoms with facts which have already 
been given, only remembering that the symptoms due 
to pressure would be absent. 

Prognosis. — The physiciaa must judge of the dan- 
ger to life by the course and severity of the symptoms. 
The more extended the signs of disturbance, the longer 
the unconsciousness continues, the more certain the le- 
sion can be located in the mesencephalon, the more 
serious must be the prognosis. 

Treatment.— When a dia^osis of thrombosis can 
be made, the treatment should be tonic and mildly 
stimulating ; when it is impossible to certainly exclude 
hsBmorrhage, it is not desirable to give stimulants free- 
ly ; and in very doubtful cases it may be better to do 
nothing more than to put the patient in as favorable 
hygienic conditions as possible, insure quiet, rest, and 
absence of excitement. If the patient is young, and 
has had syphilis, a course of iodide and mercury would 
certainly be appropriate. 

After an apoplectic attack the treatment would be 
lie same as under similar circumstances arising from 
' ler causes. 
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PATnoLOOiOAL Anatomt. — Many of the tumors 
which are found within the skull are not properly tu- 
mors of the brain — that is, do not take their rise from 
the cerebral tissue, but arise from the ineninj^es or the 
blood-vessels ; some arise from the bones of the skull. 
As all these are revealed to ua by the symptoms pro- 
duced by their influence upon the brain, it is proper 
and most convenient to include all under the term " tu- 
mors of the brain." 

It is unnecessary to give details of the histology of 
the different kinds of tumors which may be found in 
the bi-ain or connected with its envelopes. Tubercle, 
cancer, gummata, sarcoma, osseous fjrowths, myxoma, 
and lipoma do not differ essentially from the same 
growths found elsewhere. Glioma, psammoma, and 
cholesteatomata are among the tumors which more 
peculiarly belong to the brain. The first, glioma, is 
simply a development of the normal neuroglia with 
sometimes the admixture of more or less fibrous tissue. 
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They vary in consistency according as cells or fibroaB 
tissue predomimite. 

Psammoma consist in the formation of grannies of 
calcareous substance infiltrated into the cellular tissue. 
There may be also hyperplasia of the pineal gland or 
of the pituitary gland. 

iETiOLOuY.— Certain tumors, as tubercle, cancer, or 
sypliUitic gummata. must be referred to a constitutional 
diathesis. Blows and falls upon the head are often the 
direct cause of the development of abnormal growths. 
The cause of a hirge number of tumors can not be cer- 
tainly discovered. 

Symptoms. — There are certain symptoms which may 
be called general, or common, which are found in almost 
every case of intercranial tuuior without reference to its 
locality ; other symptoms depend njKin the situation of 
the tumor and aid in locating it. The latter symptoms 
are important as well in assisting to form a diftgnosis of 
the presence of a tumor, the cummon or general symp- 
toms oftentimes not being definite enough for that pur- 
pose. 

Sometimes a tumor gives rise to so few symptoms, 
or they are so slight, that no notice is taken of them, 
or there may be no symptoms. This is more likely to 
occur where the tumor is quite small, where it is situ- 
ated in certain parts (anterior or posterior) of the white 
substance, and where it is very slow in growth. 

The symptoms depend upon the immediate effect of 
the tumor upon the nervous structures, destruction or 
irritation ; upon its effect at a distance, irritation and 
pressure ; and upon the inflammatory or other changes 
which it excites in the cerebral substance, more espe- 
cially in its vicinity. 

The general symptoms are. In roost instances, due to 
the remoter effects or to the less direct changes excited 
by the new growth. The most common symptom is 
headache ; this is also usually one of the first, and is 
characterized by its persistency and the severity of the 
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paroxysms. Remissions, sometimea even intermissiona, 
may occur, in which the headache ia replaced by a feel- 
ing of slight discomfort in the head. In some cases a 
slight noise or the least motion brings on an attack. 
When severe, remedial agents have no power to allevi- 
ate the pain. The more rapid the growth of the tumor, 
the more severe and persistent is the headache. 

Dizziness, or vertigo, is a freqnent symptom in the 
early stages of the disease. Nausea and vomiting are 
very frequently present, and may be very obstinate. 
Tliese are rather the more frequent when the posterior 
part of the hemispheres or the cerebellum is affected. 

Vazious mental disturbances belong among the ear- 
lier symptoms, such as change of disposition, a pleasant, 
good-natured patient becoming cross and irritable, or 
one who has been careless and unconcerned taking upon 
himself the opposite qualities ; one who has been open 
and fi-ank becoming silent, morose, and suspicions. 
Memory fails, power of mental application is lost, and 
business cares and responsibilities become a burden. 
None of these changes ai-e sufficient to rank as insanity ; 
there is simply slight mental disturbance, which may 
be perceived even before the headache shows itself. 

When all these symptoms are found together, per- 
sisting in spite of treatment or only partially relieved 
thereby, the presence of cerebral tumor is almost cer- 
tain. The diagnosis is yet more certain when any of 
the following symptoms are also present : 

There may be a general failure of muscuhir strength, 
no definite paralysis of any set of muscles, but a sim- 
ple and increasing enfeeblement. When the cerebral . 
disease is secondary to disease elsewhere, as tubercular 
or cancerous, it may be impossible to decide how much 
this weakness is due to the constitutional state, or to 
the local disease in the brain. 

Spasms and convulsions are sometimes so general or 
indefinite that they are to be considered as general 
symptoms. They are, however, probably dependent 
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upon an irritation of the cortical gray snbstance, either 
direct or remote, either primary or reflex. Spasms 
localized in one or a few groups of muscles belong to 
the localizing symptoms. 

There is rarely pain in the limbs, but various abnor- 
mal sensations, as numbness, formication, pricking, and 
tingling, are not uncommon ; sometimes there is great 
diminution of ordinary sensations. 

Disturbances of special senses, excepting eyesight, 
are not common ; deafness and anosmia are rare ; taste ia 
lost only or chiefly when the mesencephalon is affected. 
Diplopia, amblyopia, amaurosis, and hemianopsia are 
not rare ; they belong more esi)ecially to localizing 
symptoms, and have been more or less f uUy considered 
already. 

Disturbance of speech, rotatory movements, com- 
pelled movements forward or backward, conjugate de- 
viation of the eyes and head, also belong to localizing 
[symptoms, and have been considered in previous pages. 
Optic neuritis is very frequently one of the second- 
er remote symptoms of cerebral tumor, and, when 
fnt, may be of great value in forming a diagnosis, 
[n every case of cerebral disturbance the ophthalmo- 
scope should be used, whether there is disturbance of 
vision or not. The neuritis inay exist unsuspected by 
the parient. 

Other signs of ill health may be present, as emaci- 
,tion, anorexia, pyrexia, constipation, retention or in- 
oontinence of urine, disturbance of circulation or of 
respiration. 

The symptoms which enable one to localize the tu- 
mor have been mentioned already ; they are also im- 
portant as showing the presence of organic change in 
the brain, but other symptoms indicate the nature of 

I tliat change. 

^^^ft The temperature of the body is not very often raised, 
^^^H^at several observations of the temperature of the head 
^^^^^ow that there is an increase of surface-heat on the 
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side where the tumor ia, especially immediately over it. 
This branch of inquiry has not been pursued far enough 
as yet to decide whether the degree of elevation has 
any relation to the nature of the tumor or its rapidity 
of growth. Great care is necessary in taking these ob- 
servations to guard against eiTors. 

The course of the disease varies greatly according 
to the rate of increase and tlie situation of the new 
growth. It is liardly necessary to say that a rapidly 
growing tumor will cause many more severe symptoms 
than one which increases in size more slowly. Inflam- 
mation or congestion around a tumor may give rise to a 
sudden outbreak of symptoms, and their rapid increase 
in severity. This may subside, and then a remission 
would succeed. 

As a rule, with occasional remissions, or even inter- 
missions, in the symptoms, there is a steady advance ; 
the headache may at length diminish in intensity, per- 
haps because of destruction of ner^-e-fibers, the con- 
vulsions may cease because the motor areas are de- 
stroyed, but with the apparent improvement the mental 
powers will be found to have diminished, the paralysis 
to have increased, the patient Is more helpless ; while 
suffering less, he has evidently lost ground. 

At length there is complete hemiplegia, or possibly 
paralysis of the entire body, the bladder and rectam 
are affected as in otTier cases of hemiplegia, and bed- 
sores form ; it becomes constantly more difficult to give 
the proper nourishment, and the patient dies exhausted. 

Many times, however, the fatal termination is more 
speedily reached, the respiration or heart's action ia 
interfered with, or pulmonary complications set in, 
and the patient soon dies. 

The duration is very variable ; cancer, tuliercle, and 
syphilitic growths are rapid in their course ; glioma 
may slowly advance for years, with many intermis- 
sions. 

There are many questions which it would be inter- 
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esting to consider, but the object is simply to lead to a 
correct diagnosis, and indicate the most rational treat- 
ment. 

Diagnosis. — The diagnosis of tumors of the brain 
from other cerebral affections is by no nieana always 
easy. Tubercular meningitis may sometimes closely 
resemble tumor. It is more common in children than 
adults, while tumors are more frequent in at^luUs. 

Chronic thickening of the Tnembranes, especially if 
■occurring at the base, so as to involve the cranial nerves, 

,ygive rise to exactly the same symptoms as a ta- 
Such thickening ia more frequently seen as the 
feet of a syphilitic taint. 

Abscess of the brain is usually accompanied with less 
headache, is less likely to have ocular symptoms, to 
cause vomiting and vertigo, and is more frequently the 
result of an affection of the ears. 

Apoplexi/ and embolism may generally be distin- 
guished from tumor by the suddenness with which the 
symptoms occiu-, and the peculiarities of the first at- 
tack. Nevertheless, in rare cases, tumors have re- 
mained comparatively latent for an indefinite period 
of time, and then manifested their presence by an at- 
tack closely resembling apoplexy. A careful study of 
the symptoms attending the onset, and the previous 
state of the patient's health, especially whether any of 
the general symptoms indicating tumor existed, also an 
examination of the heart and kidneys, would assist ma- 
terially to a correct diagnosis. 

An obstinate and jiersistent headache, such as some- 
times occurs at puberty, may give rise to anxious fore- 
bodings, lest it should be signiticant of serious brain 
trouble ; much more would sTich anxiety arise if the 
headache were attended with attacks of vomiting. A 
careful study of the whole history of the case, and a 
careful examination of the patient, will aid more than 
anything in forming a diagnosis ; but it may be neces- 
sary to wait for time to settle the question. 



isa 



DISEASES OF THE BEAIS\ 



Pkoonosis. — The result is almost invariably fatal, 
the patient being finally worn out by bed-sores, or de- 
bilitated by insufficient noiu-ishment from the difficulty 
of swallowing or tlie continuous vomiting. Sometimes 
the fatal termination occurs during an epileptic attack, 
or in an attack of apoplexy. It is almost impossible 
to judge with any degree of certainty in regard to the 
duration of life. 

Possibly, if the growth is syphilitic and has not at- 
tained too large a size, there may be recovery ; thoagh 
recovery itself might throw some doubt upon the cor- 
rectness of the diagnosis. 

Treatment. — The treatment of cerebral tumors may 
be included under two heads — treatment designed to 
cnre the patient, and that intended to relieve certain 
symptoms. Where there has been a previous syphi- 
litic infection, it is advisable to pursue an active course 
of antiayphilitic treatment — iodide of potassium with- 
out hesitation insufficient doses to produce a marked 
effect within a comparatively short time, and mercury. 
Even where syphilis is not proved, a couise of iodide 
of potassium may be of great benefit. 

Counter-irritation to the head and neck haa been 
recommended. It is extremely doubtful if the growth 
of a tumor is influenced thereby, though some of the 
unpleasant symptoms may be mitigated. 

To fulHll the second indication — if convulsions of an 
epileptiform chai-acter are frequent — <ine of the bro- 
mides in large doses may give more or less relief. 
As headache is one of the most distressing symptoms, 
patients are imperious in their demands to be relieved 
therefrom ; if apparently not very severe, milder meas- 
ures may first be tried, as counter-irritation to the neck, 
bromide of potassium, cannabis Indica, caffein. If the 
pain is severe, probably nothing will relieve it except 
one of the preparations of opium. There should be 
no hesitation in using this drug in such doses as to give 
relief. Often a comparatively small dose will accom- 
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^lisb the purpose ; it is well occasionally to intermit 

Bits use to learn whether the headache may not have 

K-ceased ; at such times a weak solution of quiniue may 
Tery conveniently take the place of morphine by the 

^mouth, or water may be used for subcutaneous injec- 

ftion. 

The vomiting which accompanies cerebral tumor is 

'often very obstinate and intractable. It should be 
treated according to the condition of the patient. 
Connter-imtation to the head and neck or over the 
stomach should not be omitted when other means fail. 
Ice to the head and neck may be useful. If other 

I means do not succeed, morphia may control it. 

Of course, the conditions of the patient, which re- 
quire special treatment, as cystitis, bed-sores, etc., 

Kshould receive the necessary care. 
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CEREBRAL ABSCESS. 
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ABSCESS OF THE BRAIN. 

fflTioLooT. —The causes of cerebral abscess are almost 
always evident. One of the most common, perhaps the 
most common cause, is inflammation of the ear. When 
the otitis affects the bone, there is always danger that 
the disease may extend to the brain ; either the bone is 
perforated, and so the dura and pia mater exposed to 
direct irritation, or, as ia more fi-equent, the inflamma- 
tion is transmitted through the foramina or veins. In 
all cases of otorrhtpa in children, the danger of this 
complication should be kept in mind. 

Injuries to the head, whether attended mth fract- 
ure of the bone or not, are frequent causes of cerebral 



Disease of the bone, caries, from whatever cause, 
may give rise to abscess. An abscess may form about 
a hemorrhage, or the infarctus due to an embolism or 
thrombus. 

Pyiemia may be a cause ; erysipelas and acute dia- 
eases seem sometimes to give rise to cerebral abscess. 
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Patholooical ANATOMr. — The division has been 
made of red and yellow inflammation : the distinction 
depends upon the relative amount of blood or pus con- 
tained in the diseased tissue. Abscesses may be en- 
cysted, i. e., surrounded by a close, firm layer of new- 
formed tissue ; or they may have no containing wall, 
the pus, mixed with debris of the cerebral substance, 
being in direct contact with the softened, partly broken- 
I down tissues. 

The abscess may vary in size from very small to in- 
I elude nearly a whole hemisphere. 

The histological changes which the tissues pass 
through consist in a cloudy swelling of the elements, 
a gradual breaking up into granular debris and trans- 
formation into granular corpuscles, and increase of 
connective-tissue fibers and cells around the focus, 
when a capside is formed. 

The nervous elements themselves are destroyed by 
fatty or granular degeneration, sometimes preceded by 
swelling, or hj'pertrophy of axis-cylinders and nerve- 
cells. 

Around the abscess there may be very great cedema 
of the cerebral tissue, and sometimes congestion, some- 
times an ansemic condition. 

Symptoms. — The symptoms are quite similar to 
those attending tumor of the brain. Headache is one 
of the most common. This is severe, and generally 
continuous. If not intense, there is at least a feeling 
of discomfort, of pressure, of lightness, or dizziness. 

Mental confusion, disturbed memory, sometimes 
delirium, show how seriously the higher intellectual 
faculties are implicated. 

Nausea and vomiting may be among the earlier 
symptoms, and, if very persistent soon after an injury 
to the head, or if they set in during an attack of otor- 
rhoea, should give reason to suspect abscess. 

Paralysis and disturbance of sensation other than 
headache are not very common ; sometimes the motor 
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centers, or motor tracts, are affected, and then local 
paralysis or hemiplegia may be noticed. 

Convulsions are ratker common ; they may be local 
only ; or, as is more frequent, beginning as local, they 
become general ; they may, from their commencement, 
be clearly epileptic in cliamcter. The increased irrita- 
bility of the motor centers caused by the InflammatioQ 
fully explains their occurrence. 

When pressure increases, there may be the corre- 
sponding symptoms — retarded pulse, stupor, stertorous 
respiration, etc. 

Sometimes meningitis is one of the results ot the 
injury or disease causing the abscess ; then the symp- 
toms of cerebral meningitis may predominate. 

Either the abscess runs a rapid course, terminating 
fatally within a few days or weeks, or a period of re- 
mission may set in ; the abscess may remain latent for 
an indefinite time. When thus latent, it is probably 
always encysted. During this time of remission or 
latency, some of the symptoms may persist in a dimin- 
ished degree of intensity. In other cases there is no 
acute initial stage ; the abscess from the beginning runs 
a chronic or concealed course. At length an active in- 
flammation starts up around the abscess, and all the 
symptoms are aggravated, the patient becomes paralyzed 
and comatose, and soon dies ; or the cedema around the 
focus of disease increases suddenly and rapidly, and 
so the patient dies. 

The abscess may rupture into the lateral ventricles, 
giving rise to sudden aggravation of the symptoms ; 
general convulsions are usually excited ; there may be 
loss of consciousness. 

Very rarely a local meningitis is excited, the mem- 
branes adhere, the bone is perforated, and the abscess 
is discharged externally. The evacuation may be fol- 
lowed by recovery. Occasionally recovery results with- 
out discharge of the contents. 

Diagnosis. — Cerebral abscesses have many symp- 
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toms common to cerebral tumors : headache, vomiting, 
dizziness, the symptoms of pressure, are common to 
both affections. 

The preceding otorrhcea, or the history of an in- 
jnry not long l)efore the cerebral symptoms are devel- 

I oped, would indicate an abscess. If a tumor follows 
an injury, a much longer interval must elapse before it 
shows its presence. Local paralysis and hemiplegia 
are more common with tumoi-s, excepting toward the 
later stages. A rapid increase in severity of symptoms 
after a period of remission, amounting perhaps almost 
to intermission, is indicative of abscess. Local convul- 
sions, followed sometimes by genei-al convulsions, are 
met in tumors of the cortex ; general convulsions, with- 
out preceding local spasms, are more common in ab- 
scess. The diagnosis between abscess and tumor may, 
however, frequently be impossible. 

Meningitis is accompanied by higher fever, by more 
marked cutaneous hypersesthesia. less frequently by 
convulsions. Yet the diagnosis may be very difficult 
or impossible, especially as meningitis may be pro- 

I duced by the same causes as abscess, and the two dis- 

' eases may co-exist, one as the cause of the other, or both 
depending upon the same cause. 

The dia^osis of locality is less ea-sy than in other 
forms of cerebral disease. The same general principles 
shonld guide in a decision, but, as a rule, the data upon 
which to found an opinion are fewer and less trust- 
worthy. After an injury the abscess may be on the 
opposite side, the brain having suffered there by contre 
coup. 

Prognosis.— Recovery is the exception — so rare that 
little account need be taken of such cases. A remis- 
sion may excite strong hoi)e3 of cure, but there is the 

, constant danger of a return of the symptoms in a more 

, aggravated form. 

Tbeatment. — After an encephalitis has gone so far 

L B8 to give rise to an abscess, medical skill is compara- 
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lively powerless. The treatment must then consist in 
quiet, rest, and avoidance of excitement. Counter-irri- 
tation might be used if there is doubt as to the abscess 
having been formed ; mercury, by mouth or inunction, 
is strongly advised. Cold may be applied continu- 
ously. 

More benefit can be hoped from the use of precau- 
tions to prevent the formation of an abscess. Otorrhcea 
should never be neglected, especially in children ; an 
effort should be made to cure the local disease. 

When there has been severe injury to the head, rest 
and quiet should be maintained for a while, and, if 
there is attendant headache, the enforced quiet should 
be kept up till that disappears ; during this time the 
diet should be sufficient, but light, easily digested, and 
unstiraulating ; cold applied continuously, and leeches 
may be used. Free action of the bowels by cathartics. 

The question of trephining in injuries to the skull 
belongs to surgerj'. 
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Sci., 1878.— Ott, J., and SsaTH, H. M., The Paths of Conduc- 
tion of Sensory and Motor Impulses in the Cervical Segment of 
the Spinal Cord. Am. Jour. Med. Sci., Oct., 1879, p. 438.— 
Starr, U. Allen, Localization of the Functions of the Spinal 
Cord. Am. Jour, of Neurol, and Psycft., Aug. and Nov., 1884, 
p. 443.— Ibid., The Sensoiy Tract in ibc Central Nervous System. 
Jwtr. of NerivuB and itetit. Diseases, July, 1884, p. 327. — See, 
also, Rosa, Erb, etc. 

ANATOMY. 

The merabranea of the spinal cord are usually de- 
scribed as three — the ditra mater, arachnoid, and pia 
mater. The dura mater is double, the outer portion 
forming a periosteum for the vertebra ; the inner layer 
ia connected with the outer by loose connective tissue, 
containing fat and blood-vessels. This inner layer is 
the portion usually referred to in speaking of the dura 
mater. 

Opinions differ as to the arachnoid : some authors 
consider it as f«jrming part of the other two membranes, 
while othei-s regard it as a distinct membrane. 

The pia mater is closely adherent to the cord, and 
through it run the nutrient vessels for the cord. It 
sends processes into the fissures of the cord ; it sur- 
rounds the nerve-roots in their course from the cord to 
the dura mater. From the pia mater, on each side, 
arises the ligamentum denticulatum, which keeps the 
spinal cord in the center of the spinal canal. It runs 
the whole length of the cord, and stays it, by means of 
twenty to twenty-three teeth-like processes, to the dura 



The space between the pia mater and dura mater ia 
flUed with the cerebro-apinal fluid, whicli is contained 
in a very loose, wide-raeshed connective tissue. 

The spinal cord is then suspended in the cerebro- 
spinal fluid by means of many processes of the pia 
mater, by the nerve-roots, and the posterior septa. This 
suspension is so contrived that the influence of jars 
and shocks may be reduced as much as possible. 




FlO. \t.—DiafiTam iUutlTnlinp fAt refaliom of Ihr ntrre-fibfr Iraett in Ihi ipinnl fonf. 
The section if supposed to be taken IrnnsTereclv through ihe lower put of the 
cervical enlargement {slightlj modified Tram Flechaig bj H&mmond) : 

A. Anterior Median Fisenre. 

B. PoBterior Mediiin Fueure. 

C. Inteniiedinle FiaBure. 

D. Anterior Gray Comn. 

E. Poiterior Gray Comu. 

F. Graj CommiMtre, with Ceotiul CanBl. 

G. Uncrossed Pyramidal Tract (FlechBi(rl, or Columti of THrck. 

H. Fundamental Part of the Anterior Column (Anterior Hoat-ZoDea of Charcot and bia 

I. Anterior Part of Lateral Coliunn. 

K. Crosaed Pymmidal Tract of Lateral Column. 

I,. Direct Tract IVnni Latervl Column f Ccn 

M. Column of Burdach, Posterior Rnot-Zonea 

N. Column of Goll. 






e field* K, L. and I. 



s of deacriplive anatomy include the Seldi M and R cxtendinjt <n> 
B to R. The antero-lateral columns extend on the surfkcc tn>ia 
I division includes the fields G and 11; their lateral division. 



AXATOMY. 



133 



The anastomoses between the arteries on the surface 
of the cord are very free, especially in the cervical and 
lumbar portions, least so in the dorsal regitin. The 
amaller arteries in the interior of the cord anastomose 
quite freely. The central gray substance and internal 
parts of the cornua are supplied chiefly by one set of 
vessels ; the while substance and outer part of the cor- 
nna by another. The gray substance has a larger blood- 
supply than the white. 

The cord extends lower in women than in men — in 
the former reaching the second lumbar vertebra, in the 
latter only the tirst. In men the proportion between 
the cord, the vertebral column, and the length of the 
body, is 1 : 1 ■63 ; 376 ; in women the same proportion is 
1:1-56: 3-58. 

The gray matter is arranged around a central cavity 
called the central canal, which extends tliroughout the 
length of the cord. Two processes project forward, one 
on either side, called the anterior corn u ; two similar 
processes project backward, one on either side, called 
the posterior cornu. The gray matter is relatively 
laiger, and the cornua are thicker, in the cervical and 
lumbar enlargements, and smaller in the dorsal region. 
In the anterior cornua are large neiTe-cells, with many 
processes arranged approximatively in groups — the in- 
ternal, the anterior, the antero-lateral, the postero-lat- 
eral, and central, Lockhart Clarke gave the name tra«- 
tus intermeilio lateralis to a group of ceUs correspond- 
ing to the posterolateral group mentioned above. At 
the junction of the posterior cornua with the central 
gray matter there is found also, at certain levels, a 
group of cells of very nearly equal size ; these cells 
are nearly spherical, with only one process. Scattered 
among these are smaller cells, usually fusiform in shape ; 
this group is called the internal vesicular columns by 
Clarke ; many authors name it Clarke's column. 

The posterior cornua are formed of two varieties of 
Btmctare, the spongy portion near the central gray sub- 
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stance, the gelatinous substance posterior to the former, 
and running forward on each side of it, having the 
form of an irregular crescent. A few large nerve-cells, 
with many processes, are found scattered through the 
gelatinous substance, especially along its outer border. 
The nerve-cells in the spongy portion are rarely of 
large size. In the posterior cornua ai^ found also some 
of the smallest cells belonging to the spinal cord. The 
opposite sides are connected in front of the c^nti-al canal 
by nerve-fibers forming the anterior or white commis- 
sure ; behind the central canal is a commissure formed 
of gray matter — the posterior or gmy commissure. 

The wkiie substance of the sjiinal cord is divided 
into two lateral halves by an anterior and posterior 
fissure. The anterior fissure is the better marked, and 
extends about one third through the cord to the white 
commissure. The posterior fissure is not quite so deep 
as the anterior, and is less well marked ; sometimes, in- 
deed, its position is only indicated by a small blood- 
vessel in a narrow band of connective tissue. 

Each half of the white substance is roughly divided 
by the anterior and posterior cornua into three col- 
umns — the anterior, lateral, and posterior. The ante- 
rior and lateral are frequently spoken of together as 
the antero-lateral column. The posterior column is 
divided into two portions by a septum of connective 
tissue, usually containing blood-vessels, situated at a 
variable distance exterior to the posterior fissure. The 
column between this septum and the posterior fissure is 
called the internal posterior column, or more frequently 
the column of Goll. The nerve-fibers in this column 
are on an average the smallest in the cord. This divis- 
ion of the posterior colamn is seen throughout the 
length of the cord, but the internal portion gradually 
diminishes in size downward, and in the lumbar region 
mere traces of it are found. The i)ortion on each side 
between the lateral septum and the posterior comu is 
called the external posterior column, or more frequently 
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the external radical column, or posterior root-zone, or 
column of Burdach. The anterior column is also di- 
vided into two portions, but with less definiteness than 
the posterior column. There is a narrow band along 
the edge of the anterior fissure, which, physiologically 
and pathologically, la distinct from the rest of the an- 
terior column. This is called the direct pyramidal col- 
ttmn, or column of Turek ; this colnran can be traced 
upward to the eras cerebri of the same side without 
decussating. In the lateral column there is also a dis- 
tinct group of libers called the lateral pyramidal tract, 
which occupies about the center of the lateral column, 
in the cervical region, having the cerebellar fibers along 
its outside. In the lower donsal and lumbar regions 
these cerebellar fibers gradually diminish in thickness 
until they disappear ; hence the pyramidal fibers come to 
the surface. Tlie white substance around the extremi- 
ties of the anterior cornua may be called the anterior 
root-zones. 

The pyramidal fibers in both the anterior columns 
and the lateral columns can be traced from the brain. 
Arising from the motor centers in the brain, they pass 
through the anterior two thirds of the posterior seg- 
ment of the internal capsule, the middle of the crusta 
(basis) of the crus cerebri, tlirough the pyi-amidal re- 
^on of the pons and medulla to the anterior pyramids. 
In the anterior pyi-amids the fibers intended for the 
lateral columns decussate and pass down the opijosite 
half of the cord ; the direct fibers do not decussate, but 
pass down the anterior columns on the same side, next 
the anterior fissure. 

It may be mentioned here that the divisions above 
described are differentiated physiologically, pathologi- 
cally, and in some cases anatomically ; and also by the 
fact that the nerve-fibers in the different portions ac- 
quire a medullary sheath at different periods of devel- 
opment, as has been demonstrated by Flechsig, Ross, 
Charcot, Parrot, and others. 
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The anterior nerve-roots enter the cord opposite the 
anterior comua. Before entering the cord, the roots 
split up into small bundles of nerve-fibers, which are 
distributed laterally over a space corresponding in ex- 
tent with the width of the anterior comua. These 
fibers pass directly through the white substance into 
the gray matter, or take a longitudinal direction for a 
short distance, and then pass into the anterior cornua. 
The posterior nen'e-roota enter the cord near together 
on a vertical line ; some of the fibers pass directly 
into the posterior comua, but most of them pass into 
the external mdical column, and enter the posterior 
cornua at different levels. Some fibers pass directly into 
the vesicular columns, and some of these pass forward 
to one of the groups of anterior cells. Some of the 
fibers of the white columns run long distances before 
entering the gray substance ; such are the fibers in the 
anterior and lateral pyramidal columns, the columns of 
Goll, and the cerebellar fibei-s. Other fibers run only a 
short distance, serving as commissural fibers for the 
gray substance at different levels. 

PHYSIOLOGY OF THE SPIKAL COIID. 

The spinal cord is not a simple organ, as must be 
realized from the brief account of its anatomy; the 
functions it is intended to fulfill are many, and ita 
physiology, con.iequently, is complicated. We are jus- 
tified, then, in considering the cord, not as one simple 
organ, but as a series of organs having somewhat dif- 
ferent functions. The cord may be divided, theoreti- 
cally, into as many sections as there are pairs of nerves 
arising therefrom, and each section be regarded as a 
distinct unit connected with its fellows by commissural 
fibers; or it maybe viewed as several different nerve- 
entities arranged side by side longitudinally, each indi- 
vidual connected with the others by transverse commis- 
BHies. Sometimes one view will be most convenient for 
understanding phenomena, and sometimes the other. 
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The groups of nerve-cells in the gray substance act 
as centers of nervous influence, moi-e or less independ- 
ent. Those in the anterior cornua are connected ■with 
the nerve-fibers of the anterior roots, and serve as media 
by which motor impulses are communicated thi'ough 
the nerves to the muscles, whether those impulses come 
from the brain or from the sensory nerves of the jioste- 
rior roots — that is, whether they are volitional or reflex. 
Attempts have been made to assign different nerve- 
groups to certain muscles ; while this can be roughly 
approximated, aa yet much that has been written in 
regard to such a division of function is theoretical. 

Among these cells are to be found also centers of 
nutrition, trophic centers for both ner\'es and muscles. 
It is not yet settled whether distinct nerve-cells have 
this function, or whether it is exercised by the motor 
cells; as Ferrier expresses the thought, "We have as 
nnits of external function certain nerve-centers, cen- 
trifugal neiTes, and peripheral organs, muscular, gland- 
ular, and their adjuncts. In union they exhibit certain 
vital properties and reactions which we call normal. 
. . . But dissolve the unity, and the tissues are left 
to their own powers of nutrition," and various forms of 
degeneration are seen. 

The posterior cornua are known to belong to the 
sensory portion of the cord. Their cells are in some 
way concerned in transmitting sensory impressions to 
the brain, or in transfening tliem into reflex phenome- 
na ; perhaps they intercept some impressions and utiliz- 
ing them for stimulating vital processes, do not permit 
Btich impressions to reach the bi-ain unless they are un- 
usually strong. The sense of pain is conveyed sjiecially 
by the posterior gray substance, and a very small sec- 
tion of this is sufficient to transmit pain ; when the pos- 
terior columns are diseased, probably some of the ordi- 
nary sensations pass through the gray substance by 
nnnsual paths ; hence, perhaps, the delay sometimes 
noticed in conduction of sensation. 
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Sensations, whether of pain or the ordinary sensa- 
tions, after entering the coi-d by the po8t«rior nerve- 
roots, soon pass to the opposite side and then ascend 
to the bi-ain. 

The white columns are coramissnral ; some connect 
the brain with different ffroups of cells, others connect 
these groups of cells with one another. 

The pyramidal tracts connect the motor areas of the 
brain with the groups of cells in the anterior comaa — 
the lateral pyramidal tracts decussating in the auterior 
pyramids, the direct passing down without decussation. 
The fibers which govern the respiratory muscles seem to 
pass down in the lateral columns without decussation. 

The anterior i-oot- zones are commissural, and are con- 
cerned specially in reflex actions, and, perhaps, in co- 
ordinating the action of nerve-cells at different levels. 

The posterior columns are sensory. The external 
radical columns, columns of Bnrdach, are probably 
chiefly commissural, and are employed for co-ordina- 
tion of the sensory impressions and translation of these 
into reflex or semi-reflex acts. Many of the fibers of 
the posterior nerve-roots pass upward or downward in 
these before they enter the posterior comua. 

The fibers of the columns of GoU pass upward 
toward the brain ; their mode of termination and func- 
tion are not known. 

The iwstenor columns in one or both of its divisions 
transmit the ordinary sensations — touch, temperature, 
pressure, etc. — but not the sensation of pain. 

The direct cerebellar tract is composed of ascending 
fibers, and is said to be connected with Clarke's vesicu- 
lar column at the root of the posterior comua. Its 
function is not known. 



GENERAL SYMPTOMATOLOGY. 

It will be convenient to mention the groupsof symp- 
toms which indicate lesion of certain regions of tlie 
spinal cord. 
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Total paralysis of vwtion, sensation not bein^ af- 
icted, points to lesion of the anterolateral columns 
lod anterior cornua. If the paralyaia is unilateral, it 
twill be on the same side with the lesion. 

If, in disease of the cord, tliere is simply paralysis, 
'' without marked wasting or change of electrical reaction 
in the muscles, provided time enough has elapsed since 
its origin, neither the anterior coraua nor the nerve- 
roots at the level, whence arise the nerves supplying 
the paralyzed muscles, can be affected. 

If besides paralysis there is spasm, contracture, and 
increased reflex action in the affected limbs, ■without 
pain, the lateral columns are affected. The anterior 
columns may be diseased too, but the symptoms would 
not necessarily indicate it. The si)asmodic phenomena 
and increase of reflex action follow, whether the lesion 
of the lateral columns is primary or secondary. 

If, in disease of the spinal cord, with the paralysis, 
there is also wasting of the paralyzed muscles and loss 
or great diminution of reaction to the faradic current, 
Btill more if there is increased reaction to the galvanic 
current, with reversal of qualitative reaction (degen- 
erarive reaction), the lesion is either in the anterior 
nerve-roots or in the anterior cornu. It is rare to 
tave the anterior nerve-roots affected as they pass 
through the anterior columns, unless the lesion is trau- 
matic in its origin. Unless the anterior cornu is dis- 
eased over a considerable length of the coi-d, the paraly- 
sis is local, and the muscles supplied by nerves arising 
L below the seat of the lesion are healthy. WTien only a 
Bbw muscles are affected, eepeeially if they form a groop 
r which physiologically act together, the disease may be 
limited to a very small area. 

Ferrier ("The Localization of Atrophic Paralyses," 
*' Brain," vol. iv, 1881-'82, p. 226) gives the muscles sup- 
plied by the different nerves of the bi-achial and lumbar 
plexuses. Some of the muscles mentioned are supplied 
))y fibers from more than one nerve; only that nerve 
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giving the largest proportion of fibers is mentioned. 
The enumeration can be considered as only approxi- 
mately correct ; yet it will serve as an aid in locating a. 
lesion in the spinal cord, and perhaps will prove of 
most value where there is atrophy of muscles. As the 
skin over muscles is supplied by nerve-fibers from near- 
ly the same region as the muscles, the distribution of 
anjeathesia may serve roughly as a guide to diagnosis 
of the level of a lesion, though in such a case much less 
likely to be so nearly correct as when muscular symp- 
toms are the guide.* 

The tirat dorsal : The intrinsic muscles of the hand, 
viz., muscles of the thenar and hypothenar eminences 
and interossei. 

Eighth cervical : Long flexors, ulnar flexors of wrist, 
intrinsic muscles of the hand, extensors of wrist and 
phalanges, long head of triceps (pectoralis major X). 

Seventh cervical : Teres major, latissimns dorsi, sub- 
scapalaris, pectoralis major, flexors of wrist and fingers 
(median), triceps. 

Sixth cervical: Latissimns dorsi, pectoralis major, 
serratus magnus, pronators (flexor of wrist I), triceps. 

Fifth cervical : Deltoid (clavicular portion), biceps, 
brachialis anticus, serratus magnus, supinator longaa, 
extensors of wrist and fingers. 

Fourth cervical : Deltoid, rhomboid, supra- and in- 
fra-spinatiis (teres minor), biceps, brachialis anticus, 
supinator longus, extensors of wrist and fingers, dia- 
phragm. 

In the lower extremity : 

Second sacral ; Intrinsic muscles of the foot, strictly 
parallel to the first dorsal. 

First saond : Muscles of the calf (plantar flexors), 
hamstrings, long flexor of big toe, intrinsic muscles of 
the foot. 

* See, also, M. Allen Starr, " Localization of the FunctioDS of Spinal 
Cord," " Amer. Jour, of Neurolog. and Paycliitil,," Angust and Norem- 
ber, IdU, p. 4S0. 
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Fifth lumbar : Flexors and extensors of toes, tibial 
muscles, sural muscles, peroneal muscles, outward ro- 
mtetors of thigh, hamstrings. 

Fourth lumbar: Extensors of thigh, extensor cruris, 
eroneus longus, adductoi-s. 

Third lumbar : Ilio-psoaa, sartorius, adductors, ex- 

lor cruris. 

By keeping tliis general scheme in mind, an idea 
' may be formed, nearly correct, of the level of the lesiim, 
and a recoi-d may be made by which to judge whether 
it is extending or receding. 

A study or examination of the various reflexes will 
also tdd in the formation of a diagnosis of locality. (See 
pages.) 

There may not be paralysis, yet the motor conduct- 
ors may be seriously affected, so that, while all motions 
are possible, yet there is clearly a loss of strength, and 
the movements are very slow ; there is a retardation of 
the motor conduction ; BurckLai-dt thinks this points 
to disease of the white columns, 

Burckhardt has also studied the acceleration of mo- 
tor conduction. This is not very rare, but is more dif- 
ficult to recognize. Some cases of exaggerated reflex 
action may be due to this condition. Burckhardt refers 
this phenomenon to an affection of the gray substance. 

There may be no paralysis, but the motions may be 
irregular ; there is a loss of co-ordinating power, a con- 
dition known as ataxia, which Erb defines as " the dis- 
turbance of movement, produced by defective co-ordi- 
nation of movement." He considers that it is of a 
motor nature. While all motions may be performed 
with power, the patient can not execute any movement 
with precision ; the hand or foot is carried beyond or 
falls short of the point it is desired to touch, or it is 
carried to one side. In attempting to grasp an object, 
the strength put forth is out oi proportion to the end 
to be gained. AVhen extreme, this ataxia may be 
ihown in all the motions ; if the defect is but slight, it 
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may be necessary to ask the patient to close his eyes 
before the symptom can be clearly recognized. When 
the aid of sight is withdrawn, the patient may be un- 
able to touch a certain part of his face, as the chia or 
end of the nose, with his forefinger, or in walking may 
be unable to propel his feet properly. Yet not every 
defect in walking with closed eyes is due to ataxia ; 
weakness may cause a patient to totter and walk irregu- 
larly ; vertigo may have a similar effect ; antesthesia of 
the soles of the feet or of the joints may cause a patient 
to stagger when the eyes are closed, 

Erb thus describes the ataxic gait: "It is charac- 
terized by irregular hurling movements ; the point of 
the foot is thrown forward and outward with force ; 
the heel is brought down with a stamp, the leg stiff at 
the knee. The patient's eyes are continually on the 
ground. The gait is tottering, staggering, or even reel- 
ing from side to side ; the movements are hasty, spas- 
modic, quite unequal ; in turning about, especially, 
there is great uncertainty, and danger of falling. In 
severe cases the patient falls after a few steps." This 
accurate description applies to rather advanced cases ; 
there may be only a very slight degree of disturbance 
early in the disease. 

This ataxic condition, when dependent upon disease 
of the spinal cord, is the result of changes in the pos- 
terior columns, and more definitely the external radical 
columns. 

Involuntary muscular movements are among the 
prominent symptoms in certain affections of the spinal 
cord. These are of a reflex nature, or the result of 
direct irritation of the motor roots or motor regions of 
the cord. 

When the spinal cord is divided, or when destruc- 
tion by disease extends across the cord, so that commu- 
nication with the brain is cut off, reilex movements are 
exaggerated in all parts of the body below the seat of 
injury whose reflex nervous arc remains intact. The 
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reflex phenomena, as mapped out by Qowere, may as- 
sist, tlien, in locating the seat of the disease. (See 
above, p. 8.) 

When there is increased irritability of the gray sub- 
stance, the reflex motions ia the regions supplied by 
nerves arising therefrom will be exaggerated. The 
same exaggeration is found in disease of the lateral 
pyramidal columns, as in aecoadary degenerations and 
sclerosis. 

The pupillary reactions are reflex : if the cervical 
region of the cord is destroyed, the pupils may be con- 
tracted ; if there is irritation, they will be dilated. The 
normal reactions will not be present. 

Reflex action may be much diminished or abolished 
when any portion of the reflex arc is diseased ; whether 
the sensory nerves or posterior nerve-roots, the gray 
substance, or the anterior motor regions, or motor 
roots, are diseased. Reflex action may be delayed 
under similar conditions under which sensory impres- 
sions are delayed. 

In cerebral disease the reflex actions may be abol- 
ished on the paralyzed side. 

Westphal flrst called attention to the fact that the 
tendon reflex is lost at an early period in locomotor 
ataxia; this has been confirmeii by others, and it is 
now generally accepted as tnie of that disease. It has 
been found absent when the columns of Goll were not 
affected, the external radical columns alone being dis- 
eased (Westphal). It is also lost when the spinal cord 
is entirely disorganized ; when the sensory or motor 
roots (or peripheral nerves) are destroyed ; when the 
anterior cornua are diseased, so as to cause muscular 
atrophy ; and in some other less definite conditions. 

The tendon reflex may be greatly exaggerated, and 
may be then readily shown in connection with tendons 
with which it is not usually noticed, as those of the 
triceps humeri, of the fingers, of the sterno-mastoid. 

This increase of the phenomenon is one of the symp- 
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toms attending sclerosis of the lateral columns ; it may 
be present also after injuries giring rise to spinal con- 
cussion (Edes), and in hysteria ; it is sometimes seen 
during acute febrile diseases, as typhoid fever. As a 
symptom of disease of the spinal cord, it is most regu- 
larly associated with disease of the lateral columns, 
and we are not yet able to say that, when found in ap- 
parently exceptional relations, it is not dependent upon 
a change thus located. 

Ankle clonus is indicative of change in the lateral 
pyramidal columns, Gowers says that a persistent an- 
kle clonus is always pathological ; in this he is proba- 
bly a little too emphatic, but its presence must be 
looked upon as strongly in favor of organic changes in 
the cord. 

The spinal cord, by a reflex mechanism, exerts a 
control over the bladder and rectum ; the will also 
regulates in some measure those viscera. When the 
contents of the bladder and rectum are sufficient to 
excite reflex action in their expulsory muscles, the 
sphincters relax, probably in consequence of an inhibi- 
tory action of the spinal centers, and an evacuation fol- 
lows. The will can restrain for a while this expulsive 
action, or can excite it before the reflex action would 
arise normally. 

If the spinal cord is destroyed above the lumbar 
enlargement, this voluntary control is lost, and then the 
contents of the viscera are expelled at inten'als accord- 
ing as the reflex centers may be aroused to action by 
the irritation excited by the contents of the viscera. 
The patient then has his evacuations involuntarily, and 
without knowing that they occur. 

If the sensory tract alone is injured, the evacuations 
may occur without his knowledge, but he will have 
power to voluntarily evacuate the viscera. If the mo- 
tor tract is injured, the discharges will occur without 
the patient's control, but he will be conscious of the 
desire to evacuate the viscera, and will know when 
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the evacuation is accomplished. When the voluntary 
control is weakened, or partially lost, while the sen- 
sory tract is uninipaired, the patient is obliged to re- 
spond quiokly to the calls of nature, or, the restraining 
influence of the wUl being slight, involuntary evacu- 
ation follows. 

As the centers of reflex action for the sphincters 
and the detrusor muscles are not identical, one may be 
affected independently of the other ; then there will be 
incontinence when the sphincters are paralyzed, reten- 
tion when the detrusors ai-e paralyzed. In the latter 
case, the sphincter acting, the urine accumulates until 
it may, by mere mechanical pressure, overflow, and so 
there may seem to be incontinence when there is really 
retention. 

Spasm may affect the sphincters or the detrusors, 
and coiTesponding disturbances will follow. 

Perversion of the sexual functions occur in many 
cases of spinal disease, much more marked in men 
than in women. There may be great increase of sexual 
desire, with power to gratify it ; or the desire may be 
present without the power, or with greatly diminished 
power ; or there may be frequent nocturnal or diurnal 
emissions, or si>ermatorrhcBa. All sexual appetite may 
be lost, and there may be complete impotency. Pria- 
pism, complete or partial, may pontinue for a long pe- 
riod. Among women a similar disturbance of sexual 
desire may occur, but these symptoms have been less 
fully studied than among men. We can not at present 
draw any positive conclusions by means of the above 
variations from the normal condition. 

Vaso-motor and nutritive changes are not uncommon 
in different forms of spinal-coi-d lesions. The simplest 
change is disturbance of capillary circulation ; the af- 
fected parts are more or less cyanotic, or they may be 
nnnatumlly pale ; in either case the temperature is be- 
low normal ; sometimes there is great increa.se of heat, 
' "1 less apparent disturbance of cii'culation. In one 



DISEASES OF THE SPmAL CORD. 



case there is irritation of the vaso-motor centers, in the 
other case paralysis. It is often noticeable that para- 
lyzed limbs are slightly cederaatous, and sometimes the 
consequent swelling is very great. 

The skin may undergo changes similar to those found 
in neuritis ; there may be a scaly condition, due to ex- 
cessive multiplication of the epidermic cells ; the hair 
and nails may suffer in nutrition ; herpetic eruptions, 
pustules, and urticaria may be noticed. Bed-sores, 
chronic or acute, are the most troublesome trophic 
changes in some cases, and may gradualiy wear out the 
patient. The bones, especially their ai-ticular surfaces, 
undergo changes of structure and form, are worn away, 
or become brittle and easily break. 

The muscles undergo atrophy, their fibers becom- 
ing reduceii to rows of fat drops or granules, and 
finally, these being absorbed, only the sheaths are left ; 
sometimes a deposit of fat between the muscular 
fibers obscures the wasting, and the affected limbs 
retain their usual proportions. The electrical reac- 
tion of degeneration will show whether this atrophy 
has occnrred and enable one to form an opinion as 
to how far it has advanced. If only some fibera are 
degenerated, these reactions may be obscured and less 
readily obtained, the healthy fibers giving the normal 
reactions. This atrophy shows that there is lesion of 
the motor nerves or of the anterior comii in the cord. 

Tiie general nutrition of the body or limbs may be 
altered in disease of the spinal cord ; there may be great 
emaciation, or there may be an increased deposit of 
fat, subcutaneous, as well as in the deeper structures. 
When the nerve-cells of the anterior cornu are diseased 
in infancy, there is not only atrophy of the muscles, 
but, if the change is extensive, the paralyzed limb is 
retarded in its subsequent growth. 

The anterior part of the central gray substance is 
supposed to be the trophic center for the bones ; the 
posterior part for the skin, hair, and nails ; the ante- 
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rior comiia are the ti-ophic centers for motor nerves and 
muscles. 

Sensation is entirely lost only when the whole of the 
posterior portion of the cord, including the gray sub- 
stance, is destroyed. If even a small portion of the 
gray substance remains, sensation is not entirely lost. 
It is probable also that certain parts of the lateral col- 
umns convey sensation, though the mode of distribution 
of sensory fibers in these columns is not known. When 
both sides are destroyed, a narrow band of hyperies- 
thesia may be found above the level of the anesthesia. 

If only one side of the cord is destroyed, there will 
be hyperiesthesia below the seat of injury on the same 
side with it, and amesthesia on the opposite side ; a 
narrow zone of diminished sensibility on both sides of 
the body will be fonnd at the level of the injury, and 
above this for a short distance there may be hyperies- 
thesia on the same side with the injury. 

WTien sensation is not entirely destroyed, the differ- 
ent kinds of sensation, as touch, temperature, pressure, 
pain, etc., may be affected in unequal measure. 

When there is not destruction of the cord, there may 
be great hyperesthesia, and the increase of sensitive- 
ness may be so great that even a slight touch causes 
great suffering. This is found when there is iniianima- 
tion of the meninges, or when the posterior nerve-roots 
are irritated, as by compression, and rarely in inflamma- 
tion of the cord itself, though local hyperiesthesia is 
common in locomotor ataxia, especially after an attack 
of lancinating pain. 

A sensation of a band tied around the body — a girdle 
sensation or pain— is frequently found in myelitis, and 
where there is compression of the cord. It is difficult 
to define its nature ; it is sometimes painful, sometimes 
simply a slight sense of constriction. It is seated at 
the level of distribution of the nerves arising from the 
npper limit of the disease ; sometimes the girdle seems 
to surround one or both legs instead of the body. 
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WTien the posterior nerve-roots are exposed to irri- 
tation, as from pressiire or inflammatory changes, pain 
of different kinds will be felt at the peripheral ends of 
those nerves ; if the nerves are suddenly compressed or 
bruised, a burning sensation, perhaps very painful, will 
be felt. The sensation referred to the periphery in 
disease of the spinal cord is much less likely to be 
pain ; it rather takes the form of tingling, numbness, 
foimication, or that peculiar sensation known as being 



Backache is a very common complaint with patients ; 
it is more common in func tional than in organic diseases. 
Tenderness on pressure over the vertebra is rare in or- 
ganic affections ; it is common in connection with cer- 
tain functional disturbances. 
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SPINAL MENINGITIS. 

JorFROT, A., De la paclijmeii.ii)gite cervicale hypertrophique. 
Paris, 1873. — Spencek, W. H., Caae of Idiopathic InUaniination 
of tte Spinal Dura Mater. Lancet, June 14, 1S79, p. 836.— Le- 
HOCX, 0-., and LAJfiroiB, N., Perimdningite apinale aigne. Revue 
de Mid., No. 6, 1882.— Tooth, Dorsal pachymemngitis. Brain, 
1SS4. 

There are two subdivisions of spinal meningitis — one 
affecting the dura mater, pachymeiuiigitis ; the other 
the pla mater, leptomeningitis. 

External pachymeningitis, inflammation of the ex- 
ternal surface of the dnra mater, is caused by changes 
in the adjoining parts — caries, abscess, cancer, tumor, 
aneurisms penetrating from without, etc. The symp- 
toms will be so united with those caused by the pri- 
mary disease that it is unnecessary to describe them. 

PACHTMENISGITIS INTERNA. 

JnternalpacJiymeningitis may occur independently 
of other lesions. Generally, not only the internal sur- 
face of the dura mater is affected, but its whole thick- 
ness may be the seat of inflammatory hypertrophy ; the 
pia mater may also be somewhat thickened and in- 
flamed secondarily ; it can usually be distinguished 
from the dura mater. 

Owing to the thickening of the membranes, the cord 
is compressed, and undergoes inflammatory changes ; 
sometimes cavities are formed. 

The nerve-roots suffer from compression and second- 
ary inflamnrntion as they pass through the dara mater. 
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The disease is confined almost exclusively to the 
cervical region. 

Symptoms.— During the first stage of the disease 
the prominent symptom is pain in the posterior part of 
the neck and the occipital region ; following the direc- 
tion of the peripheral nerves, it extends frequently in- 
to the arms ; it is aggravated by movements of the 
vertebra, sometimes is increased by firm pressure over 
the spine, and at times is extremely severe. Some- 
times before the pain ceases, more frequently after a 
period of comparative freedom from distress, para- 
lytic symptoms make their appearance, first weak- 
ness, which gradually increases to complete paralysis. 
With the paralysis there is atrophy of the muscles. 
The distribution of the atrophy is somewhat variable ; 
the muscles of the hand, the interossei, the lumbricales, 
and the muscles of the thenar and hypothenar eminen- 
ces are generally greatly atrophied ; in the forearm the 
flexors and extensors of the fingers, the flexors and 
pronatora of the hand, are chiefly affected ; the muscles 
of the arm generally escape, while the deltoid and the 
supra- and infra-apinatus suffer. Owing to the atrophy 
of some muscles, and the fact that others are unaffected, 
the hand acquires an nnnatural position : it is held in 
a position of extreme extension, with the fingers par- 
tially flexed, the thumb extended and adducted. In 
some cases this position may be overcome by passive 
motion ; in others it is noticed only when the forearm 
is in supination. 

If the disease affects the upper part of the cervical 
enlargement, the position of the hand is different. 
Ross thus describes the position : The arm is held close 
to the side, the forearm is extended on the arm and 
strongly pronated, the hand is flexed on the forearm, 
the fingers are in a line with or only slightly extended 
on the metacarpal bones, and the phalanges are ex- 
tended lipon one another, while the thumb is flexed 
into the palm. The muscles supplied by the mnsoulo- 
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spiral nerve are more affected than those supplied by 
the nlnar and median. 

The disease has rarely been observed in the lower 
part of the spine. 

The paralyzed muscles undergo atrophy, and the 
electrical reaction is changed ; there is found the reac- 
tion of degeneration, or entire loss of electrical reac- 
tion. 

Trophic changes in the skin, vesicular, bullous erup- 
tions, dry and scaly condition of the skin, and a glossy 
skin, are occasional phenomena ; sometimes bed-sores 
form. The temperature is frequently lower than nor- 
mal Slight convulsive shocks, and the phenomena 
attending lesion of the lateral columns, are sometimes 
met. 

Diagnosis. — The first stage, where there is only 
pain without impainnent of motion, is difficult of diag- 
nosis. The pains may be referred to a rheumatic affec- 
tion, to spinal irritation or hysteria, or they may give 
rise to the suspicion that caries of the vertebrie is pres- 
ent. The pain due to pachymeningitis is said to be 
characterized by an increase during movement of the 
vertebrffi, always deeply seated in the back part of the 
neck, on the median line ; frequency of the attacks of 
pain, and their short duration. 

When muscular atrophy sets in, the diagnosis from 
progressive muscular atrophy may be made from the 
history of the preceding attacks of pmn, from the 
fact that the muscles are affected less regularly ; in 
mascnlar atrophy the hand will assume a more or less 
flexed position when in the stage of contracture, but in 
pachymeningitis the hand is extended and snpinated, 
or the hand and arm take the position described by 



Treatment. — During the first stage the most press- 
ing indication is to relieve pain, for which sedatives 
and anodynes may be used ; hot iron apjjlied to the 
neck and upper part of the dorsal region may give re- 
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lief to tile pain, and may also act favorably npon the 
progress of the disease. The galvanic current along 
the spine has been recommended, the positive pole 
above, the negative pole below, the cervical region. 
Paralysis and atrophy of the muscles can be treated 
locally by the faradic or galvanic current. 

Internally, iodide of potassium may be given. In 
judging of the value of ti-eatment, it should be remem- 
bered that naturally the disease has periods of remis- 
sion. 

ISFLAMMATIOS OF THE PIA M.^TER. 

Patiiolochcal Anatomy. — The term spinal menin- 
gitis is commonly uaed to designate inflammation of 
the jjia mater, leptomeningitis. The pia mater is chief- 
ly affected; it is found congested, thictsened, cpdema- 
tous ; upon its surface and within its meshes there is 
more or less pus. The ai-achnoid is almtjst always im- 
plicated in the inflammatory process; the dura mater 
is also sometimes involved. The amount of pus ex- 
uded varies greatly ; it may be so little as merely to give 
a yellowish tinge to the cederaatous membrane, or the 
surface may be covered with a thick, creamy layer, 
The inflammation may extend over a veiy small sur- 
face, or may affect the whole cord. In about one third 
of the cases there is coincident cerebral meningitis. 

After the exudation has been absorbed, there may 
be left a thickening of the pia mater from the organi- 
zation of the inilammatory products; the membranes 
may tiecome adherent to each other, though this is rare. 

It can be easily understood that such serious dis- 
turbance of the pia mater, from which tlie spinal cord 
derives its blood-supply, must necessarily involve the 
spinal cord, and we almost always find some degree of 
myelitis associated with the meningitis. 

iExioLooT, — ^The principal causes are exposure to 
rold and dampness, over-exertion of any kind, insola- 
tion, jars, concussions, falls npon the back, and inflam- 
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matioii of neighboring parts. Occasionally, in tnbercn- 
lar meningitis, tubercles are found in the spinal pia 
mater. 

Symptoms. — Sometimes a short prodromal period of 
general discomfort with fugitive pains precedes the at- 
tack of prominent symptoms, but generally the disease 
commences suddenly, with pain in the back and pain 
radiating into the limbs ; there is often a chill and the 
temperature rises ; there may be headache and even 
vomiting, though this is rare, unless the disease is near 
the upiier part of the spine or the cerebral membranes 
are also affected ; the surface of the body becomes ex- 
tremely sensitive to the touch, the muscles of the ex- 
tremities are contracted, the body may be in position of 
opisthotonus, or there may be clonic spasms instead of 
tonic contraction of the limbs. 

The pain, which appears early in the back, is gener- 
ally very severe, is increased by the slightest motion, 
whether active or passive ; pressure npon the vertebrse 
may not increase it, but percussion almost always does ; 
extremes of temperature, either hot or cold, produce 
pain when applied over the region affected. The pain 
may radiate around the trunk in the form of a girdle, 
though this is perhaps less frequent than in myelitis ; 
it may also radiate with extreme severity into the limbs. 
The last phenomena are due to initation of the nerve- 
roota. The cutaneous hyperffisthesia is probably due 
to an irritation of the nerve- roots, and may be classified 
■with other painful manifestations ; it is sometimes so 
extreme that even the weight of the bedclothes causes 
torture ; not only the limbs but the trunk may be thus 
affected, and the muscles and bones sometimes show an 
extreme degree of sensitiveness. 

The muscular stiffness and rigidity is probably at 
first due to an involuntary tension of the muscles in 
order to avoid motion because of the extreme pain pro- 
duced thereby ; later the contracture is probably due 
to diirect irritation of the anterior nerve-roots. Some- 
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times, especially at the beginning of the disease, clonic 
spasms add to the patient's suffering. 

There is genenilly constipation and retention of 
urine, sometimes with a frequent desiiu to pass it. 

Res] liration is frequently interfered with, especially 
when the disease is seated in the cervical region, and 
death sometimes aiises from this disturbance preceded 
by Cheyne-Stokes's respii-atiun. 

When the conti-action diminishes sufficiently, it is 
found that there is partial or total paralysis, and that 
sen.sation ia more or less affected ; Bometimes with pa- 
ralysis there remains contracture of the limbs, either in 
extension or flexion. The electrical reaction of the 
muscles may be lost, or undergo the modification of de- 
generation. 

Death frequently occurs after only a few days, or 
the patient may die at a much later period, apparently 
from exhaustion. Sometimes recovery is complete and 
perfect, but more frequently there remain partial pa- 
ralyses and atrophies. A chronic leptomeningitis last- 
ing for months or years is said sometimes to result from 
the acute disease. 

Diagnosis. — Jaccoud Bays : " The only two diseases 
of the spinal cord which have a febrile beginning are 
acute meningitis and acute myelitis; now. as a rule, 
tliese two inflammations exist together, and the differ- 
ence in diagnosis is only a matter of refinement or a 
question of relative preponderance." The principal 
diagnostic symptoms of spinal meningitis are the pain 
in the back and limbs, the hyperjpsthesin, the muscu- 
lar spasm, and contracture. The opisthotonus might 
give rise to the suspicion that the disease is tetanus ; 
bnt in that there is much less fever, less pain, except 
during the spasm, and little or no cutaneous hyperffis- 
thesia; at the beginning there is trismus, the other 
spasms are more violent, and the retiex irritability is 
excessive. If there is recovery, it is, as a rule, more 
complete in tetanus than in spinal meningitis. 
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Prognosis. — The prognosis is said by E>b to be " in- 
fluenced for the worse by the following circumstances : 
A very youthful or very advanced age ; bad constitu- 
tion, aniemia, the previous occurrence of severe disease, 
etc. ; by the height to which the disease ascends in the 
spine toward the brain ; by early symittoms of paraly- 
sis, signs of general loss of strength, high fever, con- 
tinually rising temperature, and inci-easlng frequency 
_ of pulse ; great difficulty in breathing, dysphagia, se- 
■rere cerebral symptonis, etc." 

The disease is at best serious, and even after partial 
!Overy relapses may occur. The paralysis and atro- 
phy that remain may disable the patient for the rest of 
[bis life. 

Treatment. — The sensitiveness of the skin may be 
Lsuch as to interfere with the use of cups, but, if possi- 
['ble, dry or wet cups should be applied, or leeches may 
["be used. Ice-bags should be kept constantly on the 
f Aplne. After the first acute stage has passed, blisters 
' or other counter-irritation may be applied over the spinal 
column. Most European authors recommend that mer- 
cury be used by inunction or internally. Ergot may be 
given in large doses frequently repeated. Iodide of 
potassium can be used after the earlier stages of the 
disease. The pain can be controlled by opiates, which 
should be given in large doses. 

It is scarcely necessary to mention that quietness, 
rest in bed, and the oi-dinarr hygienic measures be ob- 
flerved. Decubitus on the side or prone is the best posi- 
tion in bed. 

The paralyses and contractures which remain after 
, recovery may be treated by electricity, passive motion, 
I friction, and baths. 
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CHANGES IN BL00D-8UPPLT. 

Matbr, SiOBtCJJO, Zur Lehre TOn der Anamie des Rucken- 
marks. Zeilachr. f. Heilk., \v, 1BS3, p. 26.— Gru,, Paraple^ 
from Obfitruction of the Abdominal Aorta. Guy'a Hosp. Report*, 

IBba, p. 311. 

EPIKAL HYPEBJ!UU. 

Congestion, and its op]>osite, ansemia, of the spinal 
cord and its membranea have been too frequently men- 
tioned aa causes of aymptoms which evidently arise 
from more serions lesions. Clinically, and even palho- 
logically, it ia difficult to draw the line of separatiott 
between congestion and inflammation. It is almost im- 
possible, also, to separate these legions of the meninges 
from similar lesions of the cord itself ; indeed, the spi- 
nal cord is always more or less implicated when the pia 
mater ia diseased. While it is probably true that many 
slight disturbances of health are ascribed to congestion 
when there is really inflammation, yet it ia convenient 
to speak of congestion, and describe it as an independ- 
ent disease. 

iErioLOGY. — One of the most frequent causes is cold, 
acting upon the surface of the body when the luitient 
is heated ; if dampness is combined with the cold, as 
when the patient's clothing ia wet by a sadden shower, 
or when the patient, overheated, takes a cold bath, the 
influence of the cold is much increased. 

Suppression of the menses, or hfemorrhoidal bleed- 
ing, or other habitual discharges, may act as causes of 
congestion. 
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Excessive bodily exertion, especially walking and 
standiDg, violent sexual excitement, or excess of coitus, 
may have the same effect. 

Much of the backache, and some of the pain in the 
limbs found at the commencement of febrile diseases, 
are probably caused by spinal hypertemia. 

Symptoms,— As already mentioned, it is impossible 
to separate the symptoms caused by congestion of spK 
nal meninges from those prodaced by congestion of the 
spinal cord itself. The following description may serve 
for both conditions : 

There is a heavy, duU pain in the small of the back, 
or higher, sometimes radiating into the legs with sub- 
jective sensations of numbness and pricking ; some- 
times a gij-dle sensjition is felt ; a wesikness or partial 
paralysis of the legs is generally present ; rarely slight 
spawns or twitches of muscles. These symptoms ap- 
pear rather suddenly, and may be aggravated by lying 
on the ba«k. Unless inflammatory changes are set up, 
they are not accompanied with febrile action, and are 
nsoaUy of short duration, not lasting more than a few 
days or, in rare cases, weeks. 

Diagnosis.— 'ITie diagnosis is to be made from the 
slightness of the symptoms and their short duration, 
and the absence of fever, rather than from any pecul- 
iarity of the sj-mptoms themselves. 

Treatmknt — Active treatment^ such as bleeding 
and purgatives, have been recommended: bnt, instead of 
general bleeding, wet cups or leeches, on both sides of 
the spine, are better: dry cups may be used with ad- 
Tantage in the same place. The actual cautery may be 
tried with reasonable expectation of lienefit. Purga- 
tives may be of use, but, if pushed far. would be of dis- 
advantage, from the necessity of disturbing the patient 
too often. Ice-bags to the spine may be used to advan- 
tage. Internally, belladonna and ergot have been rec- 
ommended. 

It is better tor the patient to be kept quiet, confine- 
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ment to the bed being preferred ; the causes liable to 
produce congestion should be avoided, and by some a 
position upon the back is forbidden. 

SPINAL AN.£tlI.L 

In animals, experiment has shown that the symp- 
toms of aniemia may vary according as it is suddenly 
produced, or is brought on gradually. If all the blood 
is shut off at once from the cord, convulsions occur ; if 
the cord is gradually deprived of blood, there is only 
loss of function, without convulsion. In man the sod- 
den stoppage never occurs, owing to the free anasto- 
moses. Sometimes, in aneurism of the aorta, anaemia 
of the cord is produced by occlusion of blood-vessels, 
and serious disturbance of funcdon may result there- 
from. In geneml anaemia and chlorosis, in caidiac dis- 
ease, there may be a diminished supply of blood in the 
cord. 

The spinal symptoms are not siifficiently well de- 
fined to form a positive diagnosis from them alone. 
There is simply disturbed funcrion, numbness, motor 
weakness, and tremor, without fever. There is a con- 
dition, usually called spinal Irritation, which has been 
referred to anaemia of the spinal cord, but without suf- 
ficient reason. The diagnosis must be made chiefly 
fnjm symjitoms other than those due to the spinal dis- 
turbance. 

The treatment should be directed to the condition 
causing the anjemia ; the patient should be kept in bed 
on his back if the symptoms are at all serious; hot- 
water bottles maybe applied to the spine; strychnia 
has been recommended. 
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BPIITAL H^MOBRHAOE. 

Fox, E. L., Clinical Lecture on Spinal Haemorrhage. Med. 
Time* and Gaz., Aug. 36. 1676, p. 219.— Qoltdammer. E., Ein 
Beitragzur Lehre von der Spinal- A poplexie. Virch, Arch., Isvi, 
p. X.^ — MacMunn. C. a., Notes on a Case of Spinal Apoplexy, 
Dublin Jour, of Med. Sci., March 1, 1880, p. 182. — EiceoKST, H., 
Beitrag zur Lehrc von der Apoptexle in der RiickenmarkKSubetanz. 
Ckariti-Antuilen, 1876, p. 192.— Hatem, G., Des liSmorrbagies 
intraradudietmeB. Paris, 1872. 



UESINGEAL n^EllOBRUAGE. 

.ffinoLOOT. —Spinal meningeal hKraorrhage, hiema- 
torrhachis, is rather a i-are affection. It occurs as the 
resalt of injuries and falls, or in consequence of over- 
taring the strength ; secondarily as following anenrism, 
or during tetanus, epilepsy, or some acute diseases, 
yellow, typhoid, or pernicious fever. 

Pathological Anatomy. — The blood may be 
poured outside the dura mater; it may till the whole 
of the vertebi-al canal, biit is more frequently spread 
over the posteri(5r surface of the membmne ; again, it 
may be limited to a comparatively small extent. The 
cervical region is rather more frequently the seat of 
the hEemorrha#!;e. The condition of the blood, as found 
at the autopsy, depends upon the length of time that 
has elapsed between the attack and death. 

Intra-meningeal haemorrhage, where the blood is 
effused between the dura mater and arachnoid, is leas 
frequent than the preceding. Ilayem found thirty- 
eight eases of extra meningeal hsemorrhage, and only 
eleven of this variety. 
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The hEBmorrhage under the arachnoid and into the 
pia mater is still more rare, Hayem finding only eight 
cases. 

Many tinaes the blood fonnd in these places is 
pom-ed out only during the last hours of life, and has 
no effect upon the primary disease ; this ia especially 
true where the biemorrhage is mei-ely slight or punc- 
tifoi-m. Where there ia considerable blood, however, 
the spinal cord may be much compressed. 

Symptoms. — Many secondary hemorrhages give rise 
to no special symptoms, either becan.se they are very 
slight, or because the primary disease masks the spe- 
cial symptoms which they would cause. 

The symptoms usually appear suddenly ; there ia 
lirst severe pain, followed almost immediately by pa- 
ralysis. Occasionally the onset is more gradual. Tliere 
are two classes of symptoms which must be recognized : 
those dne to pressure apon the cord, and changes in 
its structure; those due to irritation of the membrane 
and nerve roots by the foreign body, the clot. 

The symptoms due to pressure upon the cord are 
primarily more or less complete jiaraplegia, affecting 
chiefly motion, but also giving rise to sensations of 
numbness ; after the commencement of the attack there 
may be pain in the back, or it may be absent. Reflex 
action may be exaggerated. The pressure may give 
rise to secondary changes in the cord, myelitis may fol- 
low ; the paralysis becomes more complete and perma^ 
nent ; sensation may be more seriously implicated, con- 
tractions may appear, and, as the myelitis advances, 
may disappear ; the muscles may undergo atrophy. 

The symptoms due to irritation by blood-clot and 
pressure upon the nerve-roots are so united that it is 
scarcely worth while to separate them. These are pains 
radiating in the course of the nerves and others referred 
to the periphery, tingling and pricking sensations, more 
or less aniesthesia, with possibly tenderness to touch of 
the parts to which the nerves are distributed; Bjas- 
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modic contractions, generally clonic, sometimes tonic ; 
sabseqnently there may be atrophy and diminished 
electric excitability. Disturbed vaso-raotor action may 
be fonnd either below or at the level of- the hjemor- 
rhage. 

The patient may entirely recover, but more fre- 
quently some paralysis and atrophy remain perma- 
nently, accompanied, perhaps, with contracture. The 
electrical reaction undergoes the usual change in atro- 
phied muscles. 

The membranes are not very prone to secondary in- 
flammation ; fever is rarely present ; the pulse may be 
weak and slow. 

The symptoms vary somewhat according to the local- 
ity of the hffimorrhage. When the upper part of the 
cord is affected, the pain and contraction and reflex 
phenomena will be most marked in the upper extremi- 
ties ; oculo- pupillary symptoms will be observed, and 
there may be disturbance of respiration. When the 
Beat of the hiemorrhage is lower, the above symptoms 
will be absent, and the sensory and motor phenomena 
will be most marked in the back and legs ; the bladder 
and rectiim may be affected, priapism may give annoy- 
ance, or erection may be less frequent, and sexual power 
diminished. 

Diagnosis. — The chief diagnostic symptoms are the 
suddenness of the attack, the signs of meningeal irrita- 
don, the absence of cerebral symptoms, and the course 
of the disease ; sometimes also the cause will aid to a 
diagnosis. It may not always be ea-sy to determine at 
first whether tlie vertebrae liave been fractured or the 
cord itself injured by the accident which has given rise 
to the symptoms. Extreme motor paralysis, especially 
if reflex action is diminished, at the commencement of 
the disease, and serious implication of the sphincters, 
would lead to an inference that the cord itself is in- 
jured. 

A careful study of the symptoms would probably 
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be enfflcient to prevent an error of dia^osis in regard 
to other affections of the cord and its membranes. 

Treatment. — The most important indication which 
shoald be strongly insisted upon is absolute rest. Erb 
says upon the side or face ; but the position is of less 
importance than the rest. Leeches or wet cups should 
be applied along the back. Strong purgation is recom- 
mended, but has the disadvantage that the patient must 
be disturbed too much. As in other cases of htemor- 
rliflge, large doses of ergot may be given, if the case is 
one of those arising spontaneously. Pain may be re- 
lieved by opiates and anodynes. Later, iodide of potas- 
sium may be prescribed, and resulting paralyses can be 
treated by electricity, baths, passive motion, and mass- 



H.EH0BROAGE INTO TDE SPKAL CORD.— OJIMATO MYELITIS. 

.SjTIoloot. — Hemorrhage into the spinal cord is 
about four times more frequent in men than in women ; 
it occurs chiefly in early adult life— from twenty to 
thirty -five. It may arise in the course of inflammatory 
changes in the spinal cord as a secondary complication, 
or be caused by inflaences which favor the active flow 
of blood to the cord ; a fall, a strain in lifting heavy 
weights, or other excessive bodily exertion, may be a 
cause. These are more likely to prove efficient if the 
blood-vessels of the cord are diseased. 

Pathological Anatomy. — Of course, the primary 
change in the cord is its destruction and the disasso- 
ciation of its fibers by the effused blood. The clot 
undei^oes changes similar to those which follow cere- 
bral hfemorrhage. The cord undergoes inflammatory 
changes and softening. It may sometimes be difficult 
to determine whether the softening is caused by the 
hEemorrhage or preceded it. Hfemorrhage is most fre- 
quent in the gray subst-ance. The muscles and nerves 
undergo secondary changes, such as are found when the 
spinal nerve-centers are diseased. 
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The meninges are almost always congested, but the 
inflammatory changes in them are not very marked. 

When the patient lives long enough, secondary de- 
generation, ascending and descending, will be found in 
the cord. 

Symptoms.— The symptoms due to hjcmorrhage into 
the spinal cord may be preceded by obscure symptoms 
of discomfort dne to disturbances of circulation or nu- 
trition, which precede the rupture of the vessel, and 
perhaps depend upon the changes in the cord which 
give rise to the hfemorrhage. These changes of nutri- 
tion may be such as are found in myelitis, yet the symp- 
toms caused thereby may not attract special attention, 
or may be the result of an acute disease, as typhoid 
fever. 

When a blood-vessel ruptures, there may be intense 
pain in the back, continuing for a variable length of 
time, followed by paralysis of motion and sensation in 
the parts below. The occurrence of the hsemorrhage is 
not always the cause of such tumultuous symptoms ; it 
may occur during sleep, or the symptoms may be de- 
veloped gradually during a period of several hours or, 
in rare instances, some daya. In the latter case it is 
more probable that a myelitis has preceded the htemor- 
rhage. 

However it may arise, the chief symptoms are finally 
very similar. As the seat of the effusion is generally 
the central gray matter, sensation is more or less pro- 
foundly affected, and it may be entirely abolished ; mo- 
tion is restricted, and generally lost in the parts below 
the lesion. At the beginning there may be a certain 
amount of tetanic rigidity or spasmodic twitching, but 
this is of short duration, and the limbs are soon relaxed 
in paralysis. If the lesion ig not so low as to implicate 
the lumbar nerves, the reflex irritability is increased, as 
in other cases where the lower part of the cord is sev- 
ered from communication with the brain, though im- 
mediately after the shock of the hsemorrhage the reflex 
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functions may be temporarily suspended. Consciona- 
nesa and intelligence are not affected. 

At the very onset, if there has been no previona ele- 
vation of temperature due to other disease, there is no 
fever; soon inflammatory changes commence around 
the clot, and then the temperature may rise ; as yet few 
observations of these changes have been made. The 
temperature of the paralyzed limbs was noticed by 
Levier to be 0'2° to 19° C. higher than the arms, the 
thermometer being in the fold formed by bending the 
knee and in the axilla. 

As the secondary changes extend, the symptoms be- 
come more decided ; if there was only a partial loss of 
sensation, the anfesthesia becomes complete ; there is 
entire loss of motion instead of partial paralysis. The 
muscles which arise from the portion of the cord de- 
stroyed undergo atrophy and show the i-eaction of de- 
generation. As secondary degeneration extends below 
the seat of the lesion, the symptoms due to affection of 
the lateral columns appear. 

The bladder and rectum are paralyzed, the urine 
may be very quickly changed in character, may contain 
blood, may be intensely acid, or may soon become alka- 
line. Some of these changes in the urine are dependent 
upon disturbed innervation of the kidneys and not upon 
cystitis, which may later cause much trouble. 

Bed-sores sometimes form with amazing rapidity, 
and become enormous in size. 

The symptoms will vary somewhat, in different cases, 
according to the height at which the hsemorrhage oc- 
curs and the amount of blood poured out. In view of 
the physiology of the cord, it will not be difficult to 
locate approximately the upper limit of the lesion and, 
somewhat roughly, its lower limit. 

Diagnosis. — HEDmorrhage into the substance of the 
cord ran be distinguished from meningeal hemorrhage 
by the more complete and suddenly occurring paraly- 
sis of both motion and sensation, by the absence of 
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signs of great irritation, and by the rapid appearance 
of bed-sores. The diagnosis may be easier in cases 
where there has been a preceding disease of the spinal 
cord. 

In rare oases the hjemorrhage may be confined to 
one side of the spinal cord ; then the paralysis of mo- 
tion will be hemiplegic. The fact that there is no loss 
of conscioasness, and that sensation is affected on the 
side opposite the motor disturbance, will prevent such 
a lesion from being mistaken for cerebral haemor- 
rhage. 

From myelitis arising spontaneously the diagnosis 
mnst be made by considering the causes, the mode of 
onset, and the progress of the symptoms ; a caref nl con- 
sideration of these points will i)robably prevent an error 
of diagnosis, unless the myelitis is developed with un- 
usual rapidity. MacMonn mendons intensely acid 
nrine as peculiar to hsematomyelia, distinguishing it 
from myelitis. 

From acute anterior poliomyelitis the diagnosis may 
be made by the fact that in tbis there is no disturbance 
of sensati'-in, that the bladder and rectum are not para- 
lyzed, bed-sores do not form, and the fever, if any, is 
at the beginning, whereas iu hiematomyelia the fever 
appears later, unless the hsemorrhage is secondary. In 
the former also there is a teadency for some muscles to 
regain their function ; in the latter the paralysis tends 
to increase. 

Prognosis. — If a large amount of blood is effused, 
the symptoms will be correspondingly severe, and the 
prognosis must be serious ; if only a small amount is 
effused, the symptoms will be proportionately light, 
and recovery, or partial recovery, may occur. If the 
hferaorrhage is in the cervical region, death is more 
likely to follow. 

If the patient sunives tie first attack, he may die 
exhausted by cystitis or bed-sores. If he survives long 
enough, the paralyzed muscles may undergo atrophy, 
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whicli may persist during the rest of life, accompanied 
possibly with contracture. 

Treatment.— It is quite unlikely that any measares 
directed to stopping the bleeding can be applied in sea- 
son to be of any advantage. To prevent further dam- 
age by a renewal of the hsemorrhage or by secondary 
myelitis, the patient should be kept quiet, and cold ap- 
plied to the back continuously. Local blood-letting 
may be resorted to, ergot may be given internally, pain 
should be relieved, the bowels and bladder should be 
sedulously cared for, the danger of bed-sores should be 
kept in mind, and subsequent paralyses and atrophies 
should be combated by the ttsual means. 
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Sadden compression, in so far as it is not snrgical, 
lias been mentioned in connection with spinal menin- 
geal hsemorrhage. 

.Etiology. — Slow compression is caused by caries 
of the TertebriD, by thieltening of the membranes 
(pachymeningitis'), by cancer of the vertebrse, or by 
tamors witliin the vertebral canal. 

Patholooical Anatomy. — The changes found in 
the cord are the same as those found in myelitis ; 
sometimes the destruction is complete, the cord being 
softened ; sometimes it is pressed out of shape, and haa 
undergone chronic interstitial changes, which give it 
a consistency firmer than natural. Secondary degen- 
^^^ erations are found above the point of compression in 
^^^Ltiie posterior columns, sometimesin the cerebellar tracts, 
^^^vbelow in the anterior and lateral pyramidal columns, 
^^^ft The membranes are more or less inflamed, thickened, 
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and covered perhaps with pus ; especially in caries the 
dura mater may be pressed inward by collections of 
pus so !is to press upon the cord. It is rare to find the 
vertebral canal so narrowed by displacement of the ver- 
tebrie that the bones press upon the cord. If there is 
no pus formed behind tlie dura mater, and if myelitis 
is not set up, the bones may soften and fall together, 
BO as to foi-m a very marked curvature, with almost no 
symptoms referable to the cord. 

If the membranes are inflamed and tliickened, the 
nerves, as they pass out of the vertebral caoal, sur- 
rounded by the diseased membrane, are also inflamed. 

Symptoms. — The symptoms wiU vary according to 
the level of the disease causing the compression ; but 
there are symptoms common to aU localities. 

The earlier symptoms are dependent upon irritation 
of the ner\'es or the membranes; subsequent symp- 
toms depend also upon disease of the cord. 

Pain generally first attracts attention. The paina 
due to u-ritation of the nerve-roots are of a shooting, 
darting character, referred to the peripheral distribu- 
tion of the affected nerves. If the upper cervical 
nerves are thus irritated, the pain may be felt over the 
back of the head, the side of the face near the angle of 
the jaw, or over the neck and shoulders. When the 
cervical or lumbar nerves are affected, the pain will be 
felt in the limbs. If the dorsal nerves, the pain will be 
felt in the chest or upper part of the abdomen, usually 
near tlie median line, sometimes a little on one side. 
It may simulate angina pectoris, or the stomach-ache, 
or colic, acconling to location. Instead of pain, there 
may be only a sense of discomfort or irritation, as 
itching. Motions which change the relation of the ver- 
tebrte to one another, as bending, or twisting the trunk, 
may increase the pain very much, this is especially so 
when the vertebraj are diseased. Jars, as in riding, or 
percussion on the shoulders, will increase the pain 
when the vertebrie are diseased. 
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Hyperffisthesia may be noticed during or immedi- 
ately after the attacl^ of pain. This hyperjesthesia 
may also be noticed between and independently of the 
attacks. 

Common sensation may be very much diminished. 

These disturbances of sensation depend upon le- 
sion of the nerves, and belong to the earlier symptoms. 
Later, the backache may be more marked ; there appear 
pains depending upon lesion of the cord, less lancinat- 
ing in character, which resemble those found in myeli- 
tis from other causes. These pains are found in the 
parts supplied with nerves arising from the cord below 
the seat of compression ; they consist in sensations of 
numbness, pricking or tingling, a sleepy sensation, as 
though the paa-ts were asleep, or an aching. Ordinary 
sensation may be diminished or retarded. Finally, 
there may be complete anffisthesia below the lesion. 

In the beginning, even before there is any pain, 
there may be motor symptoms, which are frequently 
overlooked. There is first a sense of fatigue ; the pa- 
tient dislikes to exert himself, and, if a child, will ex- 
change his active plays for more quiet sedentary ones. 

When carefully observed, he will be noticed to have 
a peculiar stiff gait, and, in stooping, the back will be 
kept rigid and the knees will be bent instead. This 
is most marked in caries and other diseases of the ver- 
tebrse. If the cervical vertebrre are affected, the pa- 
tient will steady his head with his hands when lying 
down or rising. Passive motion will be resisted, and, 
if the head or body is moved forcibly, pain will be ex- 
cited. 

The muscular weakness gradually increases until 
Ltiie patient is no longer able to support himself on his 
gs. Finally there is entire motor paralysis. 

When the disease is above the lumbar enlargement, 

le cutaneous reflexes are often exaggerated, so that 

I'Hevere contractions may follow even slight irritations. 

tTendon reflex may be increased, and ankle clonus may 
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be excited. When paralysis is complete, there is nsu- 
ally contiuction of the legs npon the thighs, and of the 
thighs upon the pelvis. This may be so strong that 
it can not be overcome by any reasonable amount of 
force. 

General epileptiform convTilsions occasionally occur 
even when the disease is aitaated in the lower part of 
the cord. 

The muscles may undergo atrophy. There may be 
herpes zoster; bed-sores may form. Disease of the 
joints, spinal arthritis, has been seen in vertebral caries. 

In caries and cancer of the vertebra}, these symp- 
toms may be independent of any deformity ; neither is 
there tenderness on pressure over the spinous proceseea 
until after the earlier stages. 

When the cervical or upper dorsal part of the cord 
is affected, the pupil may be widely dilated or con- 
tracted; generally the latter. The face and eyes may 
be more or less congested from paralysis of the vaso- 
motor nerves. 

The temi>erature of the whole body may be influ- 
enced by the disease in the cervical region. The heart's 
action may be slow ; respiration may be disturbed. 

Diagnosis. — It is important to form a correct diag- 
nosis early in vertebral caries, especially as the louger 
the delay the more likelihood there is of deformity. 

The earliest symptoms have already been mentioned, 
and whenever they are met a careful examination should 
be made of all the circumstances attending their origin, 
cause, and development. The physician must disabnse 
himself of the idea that in caries of the vertebrse there 
is necessarily deformity or tenderness to pressure over 
the spine ; there may not be tenderness even to direct 
percussion in the early stage, but percussion on the 
shoulders may give rise to pain in the diseased parts. 

Acute spinal meningitis is attended with pain in 
the back and limbs, but it commences suddenly with 
fever, and is evidently a severe affection. 
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The pain attending spinal irritation may lead to a 
snspicion of compression of the cord, and it may not 
always be easy at once to say there is no disease of the 
bones. The attending sjinptoms will generally clear 
Tip the diagnosis. There is less of the peculiar stiffness 
of gait and carriage, the pain is not felt so acutely at 
the peripheral end of the nerves, the pain is not in- 
creased by percussion on the head or shoulders to the 
same degree, and in spinal irritation tliere is much 
greater tenderness on pressure over the spinous pro- 
cesses than is ever found in compression at so early ar 
date. The age of the patient, the history of the origin 
of the affection, and the past history of the patient, 
may aid in diagnosis, as will also the hysterical physi- 
ognomy which ia often to be noticed in the less serioUB 
affection. 

The diagnosis between the different causes of com- 
pression of the spinal cord must often be made from 
symptoms other than those belonging to the spinal dis- 
ease itself. Aneurisms of the aorta may erode the ver- 
tebrae and press on the cord ; there is usually very lit- 
tie difficulty in recognizing the nature of this affection. 

Cancer of tlie vertebra* may give rise to very similar 
symptoms with caries. "When the pain, shooting along 
the course of the nerves, is extremely severe, without 
intermiasion, apparently independent of movement, the 
probability is that it is caused by cancer ; yet, early in 
the disease, the pain may be much less severe, or may 
be scarcely noticeable. The spinal cord itself is less 
frequently implicated in cancer, and there ia not the 
formation of pua which is seen when the bodies of the 
vertebrae are carious. 

The age of the patient may aid in diagnosis, caries 
being most frequent in early childhood, an age whea 
cancer is very rare. 

The presence of cancer elsewhere, and the cancerous 
Cachexia, would aid materially in diagnosis. 

A tumor within the vertebral canal may give rise to 
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symptoms closely resembling those of caries. The 
pain, central and peripheral, may be the same; the 
paralysis may be similar. There is less marked stiff- 
ness in gait, less difficulty in bending the spine; per- 
cussion of the shoulders is less painfiil. The age of 
the patient, and his previous history, will aid the diag- 
nosis. If a slight deformity is discovered, tumor would 
be excluded. 

Prognosis.— The prognosis of caries is not very un- 
favorable. If there is deformity, it can not be reme- 
died, but even extreme paralysis may disappear, and 
the patient recover. If rauscles have undergone atro- 
phy, they may be partially restored. The nearer the 
disease is to the medulla, the more serious is the con- 
dition, and the greater danger of sudden death. 

The prognosis in cancer of the vertebrae and tumors, 
or aneiirisms penetrating the spinal canal, is necessarily 
unfavorable. 

Treatment. — Of internal remedies, those which 
will restore the geneiul health when the constitution is 
broken down are of most value. 

In caries the only hope of recovery is to be found in 
ankylosis of the diseased vertebrte. As the inflam- 
mation around the diseased bones is increased by their 
pressure one upon the other, and by the friction of dis- 
eased surfaces against one another, it is necessary, in 
order to diminish that infl.uence as much as possible, to 
keep the diseased parts quiet and relieve the bodies of 
the vertebrffi of pressure. The means of accomplish- 
ing this need not be mentioned here ; it belongs i-ather 
to surgery. The treatment of cold abscesses also be- 
longs to surgery. 

To relieve the paralysis in caries of the spine, the act- 
ual cautery, applied by the side of the spine, has been 
used with excellent results. This can not well be ap- 
plied while the patient is wearing a jacket, except as 
that is removed for a day or two, and this is rarely 
advisable. 
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Electricity, faradic or galvanic, to stimulate jiara- 

:d muscles, should be used. 

The nutrition of the patient shoidd be maintained 
aa well as possible ; cod-liver oil and cream are espe- 
cially indicated in strumous subjects. The patient 
ahoald be placed in the best hygienic conditions possi- 

SPINAL TUMOKS. 

The more common varieties of tumors found iu the 
tebral canal are cancer, generally arising from the 
rertebrffi; sarcoma and fibro-sarcoma, and osteoma; 
lites, echinococcus, or cysticercus, are more fre- 
juently connected with the membranes ; tubercular 
and syphilitic tumors may be either connected with 
the membranes or be seated in the substance of the 
cord itself ; gliomata are found in the substance of the 
cord. 

From pressure or from secondary inflammatory 
llianges the spinal cord undergoes a degenerative pro- 
cess nsnaUy leading to softening ; sometimes, how- 
ever, there is simply atrophy of the nerve-elements, 
and the cord may acquire a somewhat firmer con- 
sistency than normal. When the tumor is in the sub- 
stance of the coi-d, its centner may undergo degen- 
eration, and, by a process of softening, a cavity be 
formed. Many of the cavities found ia the spinal 
cord originate in this way ; gliomata are most liable 
to this change. 

iEnoLOGY. — Except in cases of tubercle, syphilis, 
and cancer, we know very little about the causes of 
spinal tumors, and even in regard to these varieties we 
can only say that the germs are conveyed by lymphat- 
ics or blood-vessels to their new seat of growth, or that 
a corresponding diathesis causes their growth. Some- 
times it would seem that an injury, as a fall or a blow 
upon the back, has served as a starting-point for the 
iwth of tumors. 
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ESTRA-MEDULLARY (MENINGE.U,) TUMORS. 

Symptoms. —The symptoms are almost the same as 
those found in connection with caries of the vertebrie. 
There are the symptoms due tx) irritation of nerve-roots 
and those depending upon compression of the cord. 
The symptoms may be unilateral or bilateral, according 
to the locality of the tumor. The growth of the tumor 
is usually very slow, and the development of the symp- 
toms is correspondingly slow, the slighter early symp- 
toms sometimes continuing for years before a definite 
diagnosis can be made. Pain at the seat of the tumor, 
of a dull, pressing nature, may be increased by motions 
of the body, but is felt at other times also. Percus- 
sion over the spinous processes may increase the pain 
or give it for a moment a more lancinating character. 
The nerves arising from the level of the tumor may 
be implicated ; then the pain will be felt at the periph- 
ery, as in caries. Atrophy of the muscles to which 
these nerves are distributed with the reaction of de- 
generation will indicate the serious change which the 
tumor may cause in the nerve-roots. Other trophic 
lesions, as herpes and bed-sores, may make their ap- 
pearance. 

Paralysis finally sets in with increased reflex irrita- 
bility, spasms, or contractures, A careful study of the 
nerves affected, as shown by the distribution of the 
paralysis or the ansesthesia, will indicate the level of 
the disease, and show also whether the cord is affected, 
or only the nerves of the chorda equina. 

Diagnosis. — No symptoms or combination of symp- 
toms are sufficient for forming a positive diagnosis ; 
it is only by a careful examination of all the circnm- 
stances that other affections can be excluded and the 
probability of a tumor be recognized. Caries and can- 
cer of the vertebra; most closely resemble tumor in 
their symptoms. 
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The tiimors which have been found in the substance 
of the cord are gliomatoua, tubercular, syphilitic, or 
sarcomatous. They are very rare. Their growth is 
often slow, but they give rise to symptoms sooner than 
the extra-medullary growth. There is no necessity for 
describing these growths, as they are like others found 
elsewhere. 

Stmptoms. — The symptoms are very much like those 
belonging to acute or chronic myelitis, including dis- 
turbance of sensation and motion, atrophy of muscles, 
and local trophic changes. Sometimes the symptoms 
much more closely resemble those dne to meningeal 
tumor, pain, both local and peripheral, and increased 
reflex irritability, being prominent. The symptoms 
must vary with the seat, rate of growth, and conse- 
quent size of the tumor. There are no symptoms diag- 
nostic of spinal tumors by which one can be guided to 
a certain conclusion. 

Pbognosis. — The prognosis is necessarily unfavor- 
able. A syphilitic gummata may theoretically be ab- 
sorbed, but it would then be impossible to satisfy a 
skeptic that the diagnosis was correct. 

Treatment. — Except the use of iodide of potassium 
or some equivalent preparation, there is nothing to be 
done farther than to care for the patient's comfort and 
look after any complications which may arise. 



CHAPTER XIV. 



8TBING0MTELIA.— FORMATION OF CAVITIES. — HTDBO- 
MrELUS. 



ScHCPPEL, 0., Ueber Hydromyelus. Arckiv der Heilk., vi, 
lees, p, 289.— WE3TPHAL, Ueber einen Fall von Hohlen- und Qe- 
sohwulstbildun^ im Riickenmarke mit Erkrankung des verlSnger- 
ten Marks und einzelner Himnerven. Arch. f. Payck. und Ner- 
wnitr., V, 1875, p. 90.— Simon. Jfctd., p. 108.— Schitltze, F, Ibid., 
viii, 1878, p. 3G7.— E^CKHOLT, AcoTJST. Ibid., x, 1680, p. 606, — 
WBaTPHAL, C, A Contribution to the Study of SjrmgomjreliA 
(Hydromyelia). Brahi, July, 1883, p, 145. 

Occasionally cavities are found in the spinal cord, 
which are clearly the result of an abnormal develop- 
ment of the central canal ; this condition may be con- 
genital. The canal may be dilated through only a short 
tract, or through nearly its whole length. Sometimes 
the canal is donble, or diverticula may be found which 
branch from the canal and can be followed for a few 
millimetres, running near the central canal. As an- 
other variety of malformation, cases are seen where the 
central canal has not been closed. The central canal 
may be secondarily dilated, when by pressure it is 
closed above or below the dilated portion, or it may be 
fonnd dilated in connection with certain diseases, as 
cerebro-spinal meningitis, or occasionally in cases of 
chronic myelitis. 

In all the-se instances in which the central canal is 
enlarged, the walls of the cavity will be lined with epi- 
thelium, and it will be situated the same as the normal 
canal with reference to other ports of the cord. 
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In a large number of cases, however, tlie cavity is 
pathological and is independent of the central canal, 
which may be seen just in front or to one side of the 
abnormal cavity ; the central c»nal is usually distorted, 
and it may be so flattened as to be scarcely recogniz- 
able, only a narrow line of epithelial cells showing its 
location. An abnormal cavity, according to Simon, 
may be lined with cylindrical epithelium, as when one 
is formed in a glioma. He thinks position is most im- 
portant for diagnosis. 

The cavity is most frequently found in the posterior 
part of the cord, it may be formed at the expense of 
the gray commissure or the posterior comua, may take 
part of the space occupied by the posterior columns, 
or it may be in the anterior comua. The gray sub- 
stance is much the more frequently affected. The cav- 
ity may be single or double, may be a few millimetres 
in length or may extend the whole length of the cord, 
and may be very small or as large as the finger. 

^■noLOGT.— The cause of the foi-mation of a cavity 
ia not the same in every case. A hsemorrhage into the 
cord may leave a cavity after the clot has been absorbed ; 
the plugging of blood-vessels, much more rare, may be 
the cause. Several cases have been reported in which 
it has seemed that a glioma formed in the central gray 
substance, and that the center of this has softened and 
been absorbed. Eallopeau has suggested that an in- 
flammation about the central canal may give rise to an 
enlargement of that canal, or a central myelitis may 
lead to the formatic)n of a canal outside the central canal. 

Eichorst and Naunyn found that, after crushing 
the cord in young animals, a cavity was formed above 
the point crushed. They referred this to tlie dilatation 
of a lymph-canal which they suppose runs at the bot- 
tom of the posterior fissure. Westphal accepts this as 
a possible explanation of the formation of some cavi- 
ties. 

There are no special symptoms caused by cavities, 
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SO far as is known. Those symptoms which have been 
fonnd in cases of syringomyelia were such as were dne 
to the disease which gave rise to the cavity. 

There is nothing to be said aa to treatment other 
than what belongs to the primary disease, if any, which 
causes the formation of the cavity. 
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FBOHUAim, C. , Untersuchungen uber die normale und patholo- 
psche Anatomie des Huckenmai-ks. Jena, 1864, 1S67.— Dojar- 
DIH-BSAUMETZ, G., De la myelite aigue. Paris, 1872.— ANDERSON, 
M'C On a Case of Myelitis. Edin. Med. Jour., Aug., 1881, p. 
97. — Hallopeac, H., Etude sur l«s mySlite dironiques diffuses. 
Arch. gin. de mM., Sept., 1871. — Zenker, Beitrage zur Myelitis 
Chronica. ChanU AnitaXm, v, 1680, p. 860. 

Myelitis is an inflammation of the spinal cord, and 
may be acute or clironic ; the gray or the white sub- 
stance may be affected, the nervous tissues, cells, and 
fibers may be chiefly and primarily affected, or the 
principal change may be found in the interstitial tis- 
sue, the nervous structures suffering secondarily. 



ACUTE MYELITIS. 

jEtiology. — Acute myelitis is most frequently 
caused by exposure to wet and cold ; these two influ- 
ences are most likely to give rise to inflammation of the 
spinal cord when the legs, more especially the thighs, 
and the back are thus exposed for a considerable length 
of time, as by sleeping upon the damp ground in cool 
weather, or riding in a carriage or on horse-back in a 
storm, with insufficient protection. The influence of 
the above canses is very much increased if there has 
been severe or prolonged bodily exertion at the time 
of the exposure or just preceding it. Excessive bodily 
exertions may alone be the cause of the disease. 

Many acute febrile diseases are occasionally accom- 
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panied by a myelitis; this will be referred to again 
(post-febrile paralysis). 

Lead-poisoning is not unfrequently the caase of 
symptoms closely resembling those of myelitis ; in- 
deed, it is probable that in such cases there is inflaiu- 
mation of the spinal cord, but generally of a chronic 
form. 

Excess in venery, and syphilis, may give rise to 
myelitis ; so may injuries to the back, from falls, blows, 
etc. 

Severe emotions, as fright and anger, may occasion- 
ally give rise to inflammation of the spinal cord. 

Pathological Anatomy.— The spinal cord affected 
with acnte myelitis is generally softened, but occasion- 
ally its consistency is increased. The softening may 
be only slight, or the cord may be quite liquid. The 
color is either reddish, if there is an admixture of blood 
with the debris of the cord, or yellow, if fatty degen- 
eration has occurred to any extent, or white. The soft- 
ening may occupy a continuous stretch of the cord, 
or it may be scattered abont in isolated spots ; the gray 
substance is rather more easily affected than the white. 

Tlie dorsal re^on is more frequently the seat of 
softening than either the cervical or lumbar. When 
the cervical region is affected, it is said that the dis- 
seminated variety is the more common. 

Above the portion directly affected there is found 
secondary ascending degeneration of the posterior col- 
umns and cerebellar tracts ; below, secondary descend- 
ing degeneration of the pyramidal tracts. This second- 
ary degeneration can be best seen from the change of 
color after hardening in bichromate of potaasa or chro- 
mic acid. 

"With the microscope, the minute changes of struct- 
ure may be studied better upon hardened specimens. 
Either the nervous structures are chiefly affected, or the 
interstitial tissue is first altered. The nerve-fibers are 
first swollen, the rayeline becomes granular, and the 
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axis cylinder is either broken up and disappears or is 

enlarged, even to ten times its normal diameter ; these 

enlarged axis-cylinders may be filled with cavities — 

vacuoles ; tlie enlargement ia varicose or affects only a 

short length of the axis ; it may be spherical or fusi- 

, form. These enlarged axes soon break up and disap- 

b j)ear in the general debris of the softened tissue. \VTien 

I the cord acquires increased consistency, this hypertro- 

ihy of the nerve-fibers is either entirely wanting or ia 

livery slight. 

The nerve-cells are also swollen, acquire a globular 
l.appearance, their outline may be less distinct than nor- 
\ and the nucleus may be pushed to one side, even 
Eflo as to project beyond the general outline of the cell ; 
lithey may be filled with vacuoles, or they may have a 
lining, glassy appearance — vitreous. There may be a 
I large deposit of pigment in the cells. They finally 
become granular, break up, and disappear. 

Changes in the neuroglia may be the starting-point 
in myelitis ; then those in the nervous structures are 
secondary, and there is less likely to be hypertrophy 
of the nerve-fibers and ceUa. The nuclei of the neurog- 
lia multiply, the fibers swell up and are thicker, and 
they become brittle and undergo fatty degeneration. 
Granular corpuscles form at the expense of the nuclei 
and connective tissue. As the nutrition of the nervous 
elements is interfered with, they also degenerate, and 
the cord is soon reduced to a soft, semi-liquid consist- 
ency. When the cord acquires an increased consist- 
L ency, the fibers and cells of the neuroglia ai'e multiplied 
■somewhat as in sclerosis, though to a less degree ; the 
f nerve-fibers in these cases are destroyed, and their place 
is filled with granular debris or a liquid which becomes 
granular on hardening. 

The walls of the blood-vessels are rarely if ever 

- thickened in acute myelitis ; they are more likely to 

I lose consistency and rupture easily, giving ri.se to hffim- 

rrhagea which aid in the process of disintegration. 
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The walla of the vessels axe often covered with granolar 
corpuscles. 

Symptoms. — Acnte myelitis may begin with a chill 
and fever before any distinctive spinal or nervous symp- 
toms appear. The temperature only rarely reax^hes 
104° ; the pulse may be as high as 150 ; with the py- 
rexia are the usual constitutional symptoms — anorexia, 
headache, and general malaise. 

Very frequently the commencement of the disease 
is more gradual ; a sense of weariness, heaviness, with 
backache and undefined sensations in the limbs, precede 
the initial fever. 

Soon after the chill and fever, sometimes without 
any distinct pyrexia, a numbness or a pricking and 
tingling is noticed, usually in the toes and feet. These 
abnormal sensations increase in severity and grado^y 
extend up the leg. 

With these symptoms, or soon after their advent, 
rarely as the initial symptom, the patient is aware of a 
loss of strength in his legs ; he is soon wearied in walk- 
ing ; in a very short time this increases, so that he is 
unable to walk, and must keep his bed. In many in- 
stances there is tremor or cramps at the beginning of 
the attack, but no marked convulsions nor spasms. 

The disturbance of motion and sensation extends 
upward, affecting both hmbs with increasing and nearly 
equal severity, until there may be entire paralysis of 
motion and complete loss of sensation in the legs. 

The different reflexes, cutaneous and deep-seated, 
are first diminished, then lost, unless the myelitis ia 
limited to a comparatively short segment of the cord 
above the lumbar region. The reflex actions which 
control the bladder and rectum are lost ; there is, at 
first, usually retention of urine ; later the urine drib- 
bles away from over-distention of the bladder and pa- 
ralysis of the sphincter. There is constipation rather 
than involantary action of the bowels. 

A sense of constriction, girdle sensation, ia notiood 
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y)niid the thighs — later around the waist. Tliia may 
rbe very annoying to the patient. 

As the inflammation extends upward in the cord, 
the trunk is affected, the costal respiratory muscles 
cease to act, the respiration becomes diaphragmatic, 
there is inability to exi)el the mucus which may accu- 
mulate in the bronchial tubes ; the breathing therefore 
becomes noisy, the upper extremities are also affected, 
. the patient finally ceases to breathe, and dies of apncoa. 
When the inflammation extends downward i-ather 
(ithan upward, its progress can be recognized, though 
'• less certainly, by observing the loss of reflexes in a de- 
scending order, or the gnidual extinction of electrical 
reactions. For tliis, careful comparative examinations 
^ore necessary, such as it is not always desirable to 
ake. 
Pain is not a prominent symptom in acute myelitis ; 
dt is not present unless the membranes are aJso impli- 
iated. The tingling numbness may be so severe as to 
E^ve the patient much discomfort, and there may be 
iiching and a sense of unrest in the limbs ; but it is not 
Kxare to have the disease run its course without even this 
f amount of discomfort. Backache is said by some to be 
one of the symptoms of acute myelitis ; if this is promi- 
nent, there is probably an accompanying meningitis. 
There is no tenderness over the spinous processes, and 
spontaneous spasms or evidences of reflex irritability 
are wanting. Pain or tenderness may be shown by 
passing a sponge wet with hot water, or a lump of ice, 
over the back ; a severe burning sensation will be felt 
at the seat of the lesion. Electricity will sometimes act 
in the same way. Hyperajsthesia of the skio is not 
found in myelitis, excepting occasionally a narrow zone 
at the upper limit of the region affected with anxsthe- 
Bia. Symptoms of motor and sensory irritation, how- 
L*ver, are often seen in cases of myelitis, because very 
qnently the membranes are implicated. 
A tonic contraction of the legs, a rigidity in extea- 
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sion, is a symptom which belongs to the later 8tage^ 
when the disease is above the lumbar enlargement; 
there is then difficulty in abdiicting the legs, and pass- 
ing a catheter may become difficult from the exaggera- 
tion of this contraction caused thereby. 

The urine may beeonae alkaline early in the disease, 
as Erb thinks, not improbably from direct nervous dis- 
turbance of the secretory functions. There is always 
danger, also, of this change in the urine from retention, 
the bladder being only imperfectly emptied. Cystitis 
is one of the complications to be watched for. When 
the lumbar enlargement is not affected, the urine may 
be passed involuntarily, and, if sensation is much dis- 
turbed, without the patient's knowledge. Bed-sores 
sometimes form with great rapidity, enormous masses 
of tissue sloughing away and giving rise to possible 
purulent infection. Even if such acute disturbance of 
nutrition does not occur, it is very common to have 
a more slowly developed bed-sore. An eruption of 
herpes, bullie, or pemphigus may appear on the limba. 

The nerves arising from the part of the cord affected 
and the muscles supplied by them undergo destructive 
degeneration, and there may be wasting of the limbs, 
appearing more or less rapidly. The electrical reaction 
is affected under these circumstances, there being the 
reaction of degeneration. 

Above and below the principal focus of disease there 
will be secondary degeneration if the patient lives long 
enough. Then there may be found the exonerated 
tendon reflexes and other symptoms belonging to lesion 
of the lateral pyramidal tracts. 

This description has been rather that of a severe 
case, which runs its course to a fatal termination. Fre- 
quently the symptoms aj-e leas grave : sensation is not 
entirely abolished in the legs ; the i-eflexes are not ab- 
solutely lost ; perhaps one side is chiefly affected, the 
other slightly so ; after a variable length of time there 
is a recession of the symptoms, the disease has ceased 
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to advance, and the patient is recovering. The recov- 
ery is almost never complete. There generally remains 
Borae impairment of function. 

As an unusual complication may be mentioned op- 
tic neuritis, occurring at the same time or just preced- 
ing subacute myelitis, as observed by Erb. He thinks 
that the optic nerves and the apinal cord are both easily 
affected by the same injurioas influences, and so may 
together be attacked with subacute inflammation. 

Diagnosis.— It is necessary to distinguish acute 
myelitis from meningitis, haemorrhage, and acute as- 
cending paralysis. 

It is also desirable to form an opinion as to the part 
of the cord affected. 

In meningitis there is much more severe pain, both 
in the limbs and back — such pain as to cause the pa- 
tient to complain of it bitterly ; this pain is increased 
upon motion. There is often great hyperffisthesia of the 
limbs ; fever runs higher in meningitis than in myelitis ; 
reSes actions ai-e much more exaggerated and the coq- 
tractions are more constant, and the limbs may be 
flexed, or there may be opisthotonus. Paralysis is a 
later symptom in meningitis ; trophic disturbances of 
the skin are rare. 

Hfemorrbage is distinguished by the suddenness 
with which the initial symptoms arise, without fever, 
the injury preceding the disease, or, if spontaneous, the 
severe pain preceding or attending the commencement 
of the attack. The stationary character of the symp- 
toms after the first attack, or their gradual extension 
aecondarily. also when the cervical and lumbar enlaige- 
ments are the seat of the hfemon-hage, the rapid wast- 
ing and loss of electrical reaction, aid in forming a diag- 
nosis. If, however, the history of the case is imjaerfect, 
a diagnosis may be extremely difficult. 

Acute ascending paralysis may be diagnosticated by 
the fact that Ben.tatioD is little if at all affected ; the 
•ladder and rectum are not likely to be disturbed; 
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there is no bed-sore ; the muscles do not undergo atro- 
phy. 

The diagnosis of the seat of the lesion must be made 
from a study of the symptoms, keeping in mind the 
physiology of the cord. Unilateral acute myelitis is 
almost never seen, excepting as the result of injaries, 
and need not be specially considered. In most instances 
the central gray substance is first affected ; the dis- 
ease spreads then to the white substance. If the an- 
tero-lateral columns are first affected, there will be 
loss of motor power, and, if the disease begins in the 
pyramidal tracts, the symptoms of lesion of those tracts. 
A much less extent of disease of the motor tracts will 
cause paralysis of motion than is necessary to give rise 
to loss of sensation ; indeed, If but a sm^ portion of 
the gray substance is left, sensation is not entirely de- 
stroyed. 

Myelitis is much more common in the dorsal region, 
possibly explained by its vascular supply being less 
sure, as pointed out by Adamkiewicz. 

An examination of the reflexes, as suggested by 
Gowers, will aid in fixing the upper limit, and some- 
times the lower limit, of the disease ; so wiU a careful 
study of the muscles paralyzed and of the region af- 
fected with ansesthesia, by which means we can recog- 
nize what nerves have lost their function. 

PE0GN08I8. — When myelitis begins violently and 
the paralysis advances rapidly, the prognosis is un- 
favorable ; the same is true when the disease has 
reached or has commenced in the cervical region, and 
especially if respiration is disturbed. If there is much 
cystitis, or if bed-sores form, the prognosis is unfavor- 
able, even if other symptoms seem mild, and the more 
80 if the general health suffers severely and if the pa- 
tient's constitution seems undermined. It is, however, 
often impossible to convince either the patient or his 
friends that he must die, so little discomfort does lie 
experience. 
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The more gradual the adTonce of the disease, and 
the more incomplete the loss of function, the more 
favorable is the prognosis. A slight remission of symp- 
toms and sustained general strength are also favorable. 

Even when the patient has apparently neai-ly re- 
gained his health, a relapse is possible, and, after one 
attack, a slight imprudence may cause another, so that 
the patient must take extra care of himself. 

Tbeatment. — As soon as the disease is recognized, 
the patient should be put to bed and kept there. As 
perfect rest of mind and body as possible is absolutely 
necessary, even against the protest of the patient, who 
may be conscious of only slight numbness or weakness. 

Ice-bags to the spine, applied continuously, are of 
benefit in meningitis, and may be used in myelitis, 
though their value is less certain. A mild form of 
counter-irritation, dry-cupping, is of value, and should 
be employed ; two to six or eight cups can be applied 
daily ; usually two are sufficient, changing their place 
each time. The cups should remain on about half an 
hour, and should leave the skin much congested when 
removed. If the attack is very severe, the danger of 
bed-sores may contra-indicate cupping. 

Ergot, drachm doses of fluid extract, or six or eight 
grains of ergotin, should be given three times a day. 
This may be combined with one of the preparations of 
belladonna. 

Iodide of potassium may be used even in the earlier 
stages with advantage, and later even more efficacious- 
ly, especially where syphilis is suspected, and in those 
cases mercury may be combined with it. 

The greatest care should be taken to sustain the pa- 
tient's nutrition, to relieve the bowels, to prevent cysti- 
tis and bed-sores. 

When the patient is recovering, electricity can be 
used to maintain the mitrition of the muscles ; this 
may be combined with massage, or the latter can be 
used alone. 
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Counter- irritation to the back, actual cautery, and 
dry-cupping may be employed during recovery, but 
are of doubtful efficacy then. 

CHKOSIC MYELITIS. 

Chronic myelitis sometimes succeeds acute myelitis, 
or may result from injuries. It may also follow expos- 
ure to cold, fatigue, and long-continued emotional dis- 
turbances ; the eruptive fevers and other acute diseases 
may be complicated with chronic changes in the spinal 
cord ; sypbilis is a very common cause. In many cases 
it ^^ill be found that lead las been received into the sys- 
tem. So frequently is lead one element in the letiology, 
that it should be sought for in every case. Ai-senic may 
^ve rise to the same symptoms. 

pATiioLOGifiAL ANATOMY. — After death the spinal 
cord is sometimes found softened; more frequently, 
however, it is found firmer in consistency than normal. 
The seat of the inflammatory changes may vaiy in dif- 
ferent cases ; sometimes the gray substance is chiefly 
affected, sometimes the white substance, and more fre- 
quently both gray and white are affected ; sometimes 
the disease extends through the whole thickness of the 
cord, and sometimes only one half is affected ; again, 
only the periphery of the cord is diseased — chronic cor- 
tical myelitis, as it has been called. 

The microscopic changes vary according as the con- 
nective tissue (neuroglia) or the nerve-fibers and cells 
are chiefly affected. If the neuroglia is primarily dis- 
eased, we have thickening of the connective tissue with 
increase of its elements; secondary to these changes 
the nervous elements gradually disappear. 

When the latter are chiefly affected, they pass 
through changes similar to those found in acute mye- 
litis; the neuroglia may be somewhat thickened, or it 
may apparently suffer no change. 

The walls of the blood-vessels are usually somewhat 
thickened. The tissue around the vessels may undei^ 
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granular degeneration, and thus spots of softening may 
form. 

Symptoms. — The symptoms of chronic myelitis will 
vary somewhat according to the seat of the lesion. 
The first sjTnptoms may appear either in the sensory or 
motor function ; the motor phenomena consist in a 
gradaally increasing weakness, affecting one or more 
limbs, the first sign of failure being a sense of heavi- 
ness in the legs or arms, and an unusual liability to 
become fatigued. These symptoms slowly increase in 
severity, the weakness becomes more marked, and the 
patient may be confined to his bed many months be- 
fore there is entire paralysis. There are nirely spasms ; 
but chronic contractures are not so infiequent, the legs 
being held in extension and adduct«d, rarely flexed. 
Reflex actions are sometimes moderately exaggerated ; 
this is often shown simply by an increase of the pre- 
existing contraction : thus, if it is desired to draw oflE 
the water, the introduction of a catheter may increase 
the adduction of the thighs so as to render the opera- 
tion very diiBcult, especially in a female. The tendon 
reflexes are sometimes exaggerated and sometimes di- 
minished, according to the location of the disease. 
When the anterior gray substance is affected, there is, 
of course, wasting of the mnscles, in which case the 
electrical phenomena undergo the usual changes ; other- 
wise the electrical reactions may even be exaggerated. 

Disturbances of sensation appear very early, and are 
often the first symptom to attract the patient's atten- 
tion. These disturbances are often simply a sense of 
numbness and tingling, as if the limbs had been asleep, 
without any disturbance of tactile sensibility ; but 
sometimes the sense of touch is affected, and there is 
more or less marked anjeathesia. Pain is not very 
common, but is occasionally very severe. In some cases 
there is hyperjesthesia to touch, or the sense of touch 
is perverted so as to give lose to a peculiar vibrating 
pain. This sensory disturbance may remain limited to 
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one limb, to a toe or finger, during several weeks be- 
fore extending, or before other symptoms appear. 

The condition of the bladder and rectum varies ac- 
cording to the seat of the lesion. There is danger of 
cystitis when urine is retained, as in the acnt« form. 
The sexual function is gradually abolished, though 
occasionally the sexual appetite may be increased. 
After the patient is confined to bed, bed-sores are liable 
to form, especially if cleanliness is neglected. 

The disease is slowly progressive toward a fatal ter- 
mination, but there are occasionally periods of remis- 
sion and improvement which may be so great as to 
encourage the hope of finnl recovery ; but some impru- 
dence or exposure starts up the inflammation again, 
and causes an aggravation of the symptoms. Death 
may not occur for severa:! years after the commence- 
ment of the disease. 

Diagnosis. — In well-marked cases this form of 
myelitis is not likely to be mistaken for other diseases 
of the spinal cord ; but in some instances it may be 
doubtful whether there is locomotor ataxia, multiple 
sclerosis, lateral sclerosis, or disease of the anterior 
comua. When multiple sclerosis affects chiefly the 
spinal cord, it may be impossible to make a correct 



Vulpian says: "Every time there is found in a 
chronic affection of the cord an irregular course of the 
disease — causing weakness and paralyses of different 
parts of the body, giving rise to combinations of symp- 
toms belonging some to one systematic lesion, some to 
another, and presenting, as a whole, symptoms which, 
except for the rapidity of their appearance and their 
succession, would be more or less similar to those no- 
ticed in acute diffuse myelitis — it may be asserted that 
it is a case of chronic diffuse myelitis. 

"Whenever, in any chronic affection of the cord, 
the assemblage of symptoms allows the elimination of 
systematic lesions, of sclerosis in patches, of chronic 
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myelitis of the anterior comua, the case is one of 
chronic diffuse myelitis." 

pROG:?fosis. — The disease is one of long duration 
and, as has been said, with periods of remission and 
improvement. Complete recovery is extremely rare, 
except in cases caused by lead or those occurring after 
fevers; it probably never occurs, there always being 
some impaired function remaining to show that mis- 
chief has been done to the cord. 

In judging whether there is immediate danger to 
life, the circumstances of each case must be taken into 
account, and no general directions can be given. 

Treatmest. — Active mea.sures, such as are used in 
acute myelitis, would be entirely out of place in chronic 
myelitis. 

Dry-capping, the actual cautery, the iron being 
heated to a white heat and drawn rapidly and lightly 
over the back, so as to simply char the cuticle without 
producing supparation, small blisters applied in suc- 
cession along the spine, and iodine, may be employed 
as counter-irritants ; of these, the best are dry-cupping 
and the actnal cautery. Brown-S6quard recommends 
a douche of hot water to the back, the application be- 
ing made for two or three minutes every day. 

The galvanic cuiTent may be used, one pole being 
placed abtive, the other below the probable seat of the 
disease ; the direction of the current may be varied at 
different sittings, both electrodes being held stationary, 
or one moved slowly up and down the back ; rather a 
weak current should be used, only for a few minutes at 
a time, the application being made dally, and the treat- 
ment persevered in for months. Sometimes this treat- 
ment wUl give rise to unpleasant symptoms ; it should 
then be discontinued, Erb says that he has obtained 
benefit in fifty-two out of one hundred cases treated by 
galvanism. 

Erb says : "The water-cure is, all things considered, 
one of the most important and most promising means 
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of treating chronic myelitis. The mistrust with which 
it is regarded by some authors ia, as far aa my own ex- 
perience goes, entirely unjustifiable. It is suitable for 
most all cases, though, of course, the method of appli- 
cation must vary according to the peculiarities of the 
individual cases. 

" Simple rubbing with wet cloths, foot-baths, spong- 
ing the back, hip-baths, half-baths, with affusions to 
the back, local compresses to the back, left on till they 
become warm, etc., seem to be the measures which are 
chiefly applicable. The treatment should always be 
begun with moderate temperatui-es (20° to 25° C., or 
68° to 77° F.), and we should never go below 16° to 12° 
C. (60f° to 53f° F.). I believe, also, that excessive pro- 
longation of the treatment is injurious." 

Of internal remedies, nitrate of silver, a quarter to 
half a grain three times a day fur four or five weeks, 
then omitted for a short time ; ergot^ half a drachm to 
a drachm of the fluid extract three times a day ; double 
chloride of gold and sodium, gr. ^ three times a day ; 
ext. of belladonna, gr. } to J twice or three times a 
day ; iodide of potassium should be used if there is 
lead, and anti-syphilitic treatment when it is indicated. 

In clironic myelitis there is less reason to keep the 
patient quiet and at rest than in acute myelitis; yet 
over-exertion should be carefolly avoided. It is much 
more prudent to restrain the patient's activity more 
than is necessary than to allow even a slight over-ex- 
ertion. The same may be said of all imprudent expo- 
sures to influences which are likely to cause the disease. 

ACUTE ASCEyDING PARALYSIS. 

This is sometimes called Landry's paralysis, because 
Landry first described the combination of symptoms. 

It is defined by Erb as "a motor paralysis which 
generally be^s in the lower extremities, spreads pretty 
rapidly over the tmnk to the upper extremities, and 
usually also involves the medulla oblongata, which 
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sometimes nina its course without fever, sometimes 
with more or lesa active fever, which but slightly in- 
volves the general sensibility and the functions of the 
bladder and rectum, and which runs its course without 
notable atrophy of the muscles, and without any dimi- 
nution or change in their electrical excitability." 

This definition gives nearly the whole symptoma- 
tology of the disease. It is only necessary to add that 
prodroma, disturbed sensations, numbness, and aching 
in back and limbs, may precede the motor paralysis ; 
that the disease may commence in the upper extremity ; 
that reflex actions may be much diminished or entirely 
lost ; the tendon reflex has not been carefully studied ; 
and the functions of the brain do not seem disturbed 
until just before death. 

The disease usually ends fatally when the nerves 
arising from the medulla are affected. The symptoms 
may cease to advance at almost any stiige, may recede, 
and the patient may recover. 

The symptoms recall those which are found in 
acnte or subacute anterior poliomyelitis ; the reten- 
tion of electrical reaction in the muscles is the chief 
difference. 

Many cases have been examined after death, and no 
lesions discovered in the cord- 
When Landry described this form of paralysis in 
1859, the electrical reaction of muscles was not taken 
into acconnt in forming a diagnosis, and there seems no 
special reason why that should be added in order to 
form a distinct disease. Sevenil autopsies (Eisenlohr, 
Fox, V. d. Velden, Peabody) have lately shown that 
there are changes in the cord ; though these changes 
have seemed to be very slight, yet they have been quite 
diffused, and are such as may indicate an early stage 
of myelitis, sometimes affecting the white substance, 
sometimes the gray ; sometimes attended with no 
change in electrical reaction, sometimes accompanied 
with such change. No case has yet been reported in 
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which a proper examination of the peripheral nerves 
has been made. 

The causes of this form of paralysis are said to be 
the same as those of myelitis ; the treatment should be 
the same as in acute myelitis. 

It is not my purpose to enter upon a long discassion 
of any doubtful points. In view of the cases which 
have been published, I can see no aatisfactory reason 
for retaining acute asceading paralysis as the name of 
a distinct disease ; the cases coming under that desig- 
nation can be included under one of the forma of acute 
or subacute myelitis. 




Petitfiib, a., Considerations hut I'atropliie aigue dea cellules 
matrices. Paris, 1973. — Gombault, Not* sur un caa de paralysie 
spinaJe de I'adulte, suivi d'autopsie. Arch, de phyaiol., 1973. — 
Bernhardt, Ueber eine der spinale Emdertahmung ahnliche Af- 
fection EIrwaclisenei'. Arch. f. Psych, u. Nervenkr., 1874, p, 370. 
— Besbett, a. H., On Chronic Atrophic Spinal Paralysis in Chil- 
dren. Brain, Oct., 1883, p. 289.— SEaoiN, E. C, Myelitis of the 
Anterior Horns. New York, 1877.— PR003T, A., and BaLLET, G., 
Contribution k Tanatoniie pathologique de la paralyaie g^nerale 
Bpinale diffuse subaigua de Duchenne. Arch, de phyeiol., Oct, 
1883, p. 330. 

ACUTE AKTEniOB POUOUYELITIS. 

This is the name that has lately been given to a class 
of diseases characterized by changes in the anterior cor- 
nna. These changes are generally considered to be ot 
an inflammatory nature. 

The so-called infantile paiulysis was for a long time 
the only recognized manifestation of this disease, bnt 
during the last ten years or so cases have been reported 
as occurring among adults having very nearly the same 
symptoms, and aft«r death presenting similar lesions of 
the anterior comua. 

It onght to be mentioned that some authors consider 
this affection primarily a disease of the muscles. This 
view is not generally accepted, Leyden refers the 
symptonis in some cases to a diffused or general neuri- 

^TiOLOGY. — By far the larger number of patients 
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are infants from one to three years of age ; among 
adullfj, the larger number are attacked between the 
years of twenty and forty; between the years from 
fonr to fourteen there seems to be comparative exemp- 
tion from this form of myelitis. During infancy both 
sexes are about equally liable to the disease ; among 
adults, males are rather more frequently attacked than 
females. 

During dentition the nervous system of a child is in 
a more irritable state, and perhaps more likely to suf- 
fer from injTirious influences ; this may explain the fre- 
quency with which infantile paralysis occurs during the 
first and second years. 

Cold acting upon the surface of the body may be a 
cause of this form of myelitis as of other forms. In a 
very few cases I have been able to learn that during the 
night preceding the occurrence of the paralysis the child 
has been found to have kicked off the clothing, and 
thus become chilled. 

Falls and other injuries have sometimes seemed to 
be a cause. In adults, excessive exertion. 

The Buramer months show a larger proportion of 
attacks than the other seasons. 

Patholoqical Anatomy.— There are reasonable 
grounds for the opinion that the first change is a con- 
gestion of the anterior comua, and perhaps of other 
parts of the cord also. In the fcntus and in early in- 
fantile life the capillaries more closely surround the 
nerve-ceUs, each cell being inclosed in a net-work of 
small vessels, Adamkiewicz has shown that in the 
adult a system of canals, smaller than the capillaries, 
can he injected from the vessels so as to form a net- 
work, by which each nefve-ceU is surrounded. After 
the first shock of the disturbed circulation, which 
causes the paralysis, the congestion diminishes, and 
with this the paralysis disappears, except where the in- 
jury to the nutrition of the cells has been sufficient to 
destroy or seriousiy impair their vitality. 



ACUTE ANTERIOR POLIOMYELITIS. 



197 



The essential change seems to be destrnction of the 
nerve-cells ; other changes are either accidental compli- 
cations or secondary. When the patient has survived 
many years, the affected cornua are found deformed 
and diminished in size ; the neighboring white columns 
may also be misshapen. 

The anterior nerve-roots arising from the affected 
tract are atrophied and contain degenerated nerve- 
fibers, or the libers may have so entii'ely disappeared 
that simply connective tissue remains. 

The muscles undergo change at a comparatively 
early period. The musculai- fibers lose their transverse 
striation, are broken up into granular and fatty debris; 
sometimes the muscular nuclei are increased in num- 
ber ; the granular and fatty materials are absorbed, and 
there remains only the sarcolemma with a larger or 
smaller number of muscular nuclei. Sometimes, instead 
of undergoing atrophy, the muscles suffer from a waxy 
or colloid change, in which the fibere may be greatly 
enlarged. The interstitial tissue is usually increased 
in amount, and often fat is deposited between the mus- 
cular fibers. 

The bones of the affected limbs gi'ow less rapidly 
than the coiTesponding healthy limbs, when the patient 
is a child. In adults there is no atrophy of the bones. 
Observations are not yet sufficiently numerous to deter- 
mine whether the bones become brittle. 

Symptoms. — In children the disease begins sudden- 
ly, sometimes, though rarely, with convulsions. Most 
frequently the child, having been put to bed apparently 
in good health, is somewhat restless during the night, 
perhaps awakes and cries, then sleeps quietly until 
morning ; in tlie morning it is discovered that one or 
more limbs are pai-alyzed ; genemlly one or both legs 
are affected ; sometimes the paralysis is confined to one 
or both arms, or an arm and a leg ; very rarely are the 
four limbs affected. The loss of power may not be 
complete at fir-st, but it reaches its height in a very few 
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hours. The right leg is said to be the moat freqnently 
affected. Sensation does not appear to be much dis- 
turbed ; except at the very beginning, there seems to 
be no pain, and it is doubtful if there is pain even at 
the beginning. Occasionally a slight febrile attack pre- 
cedes the development of paralysis ; but often this is so 
slight, especially in very young children, and of such - 
short duration, as to attract little or no attention, and 
the severity of the succeeding paralysis is not propor- 
tionate to the amount of fever. 

When convulsions uaher in the attack, they are 
usually of short duration and differ materially from the 
severe convulsions of cerebral origin preceding many 
cases of hemiplegia in infanta. 

Within a few days, from two or three days to one 
or two weeks, an improvement in the paralysis is no- 
ticed, which may, in light cases, advance to complete 
recovery, though more frequently the improvement 
ceases after a few weeks, leaving some muscles still 
paralyzed. Where more than one limb is affected, the 
muscles of one limb may entirely recover, while those 
of the other limb or limbs only partially recover. 

Within a short time after the paralysis appears, the 
muscles begin to undergo the atrophic changes already 
mentioned, and after a few weeks the affected limb 
shows decided evidence of wasting. Its growth is also 
retarded, and after some years there may be a differ- 
ence of from one to six or seven inches in the length of 
the legs. Erb says that, while the atrophy is progress- 
ing, the muscles are quite sensitive on pressure. 

The affected muscles show a change of electrical 
action — reaction of degeneration— within a few days 
(four or iive) after the attack. 

Tlie skin may be dry and scaly, and the circulation 
sluggish, on account of which the limb is cold and more 
or less cyanotic. Bed-sores do not form, nor is it likely 
that herpetic and allied forms of skin eruption are 
caused by this disease. 
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The reflexes, cuUineons ancl tendinons, are more or 
less diaturbed according to the amount of muscular 
paralysia. 

After months or years, sooner or later, according to 
the amount of wasting, deformitiea result. Where there 
18 inequality of the limbs, the bones of the pelvis are 
tilted and the spine is curved. The affected limb suf- 
fers also from contracture ; club-foot and defoimity of 
the knee and hip joint are seen. The upper limbs are 
much less frequently subject to conti-acture and de- 
fonnity than the lower limbs. Erb divides the causes 
for these contractures into three classes : 1. "The most 
frequent cause is the continued approximation of the 
points of attachment of the muscles, induced partly by 
the weight of the parts, partly by external pressure in 
walking, standing, etc." 2. "The antagonists of the 
paralyzed muscles remain effective." 3. "The prolif- 
eration of interstitial connective tissue and its subse- 
quent retraction, which takes place with the degenera- 
tive atrophy of the muscles." 

After the first febrile attack, the bladder and the 
rectum are not affected, and all the functions of the 
body, except those of the paralyzed limbs, are normally 
performed. Life is not shortened by this disease, and 
the mental powers of the child are, as a rule, not af- 
fected. 

In adults the course of the di-sease is somewhat dif- 
ferent from that noticed in children; as with other 
febrile affections, convulsions are absent ; pain is a 
rather more prominent feature ; febrile reaction is 
rather more marked, though it may be absent ; the pa- 
ralysis is developed rather more slowly ; sensibility is 
more frequently disturbed at the beginning, though 
this usually soon disappears ; occasionally vomiting 
and gastric disturbances are noticed. After some days 
or weeks, longer than with children, the paralysis 
amends, and, as in chUdien, there may be complete 
recovery, though partial recovery and wasting are the 
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more frequent result. Of course, there is in adults no 
retarded development, and subsequent deformity is 
much less than in children. The electrical reaction 
and other symptoms are almost identical. 

Diagnosis. — The disease which has been most fre- 
quently confounded with acute anterior poliomyelitis 
in children is hemiplegia from cerebral cause. In this, 
convulsions are much more frequent and severe, the 
paralysis is hemiplegic rather than paraplegic, the elec- 
trical reactions remain unchanged, contractions resem- 
ble the hemiplegic contractions found in adults, and 
there may be post- hemiplegic chorea; the growth of 
the paralyzed limbs is much more retarded. 

Hjemorrhage into the spinal cord, though occurring 
suddenly without febrile reaction and followed by 
change in the electrical phenomena, may be recognized 
by the initial pain which usually attends it, by the dis- 
turbance of sensation, and the subsequent progress of 
the case, even partial recovery being much slower and 
more tedious. The history of the case ought to lead to 
a correct diagnosis from other diseases. 

Prognosis. — The prognosis, so far as life is con- 
cerned, is favorable. Complete recovery of motion in 
the paralyzed limbs can be expected only In very mild 
cases, and even in such, more frequently than not, 
when the child is tired there wdU be a slight awkward- 
ness in using the affected limb. Generfdly the recov- 
ery is imperfect. After fiTe or six months aU is gained 
that can be expected. If proper treatment is pursued, 
a much larger amount of motion can be recovered than 
when the child is left without treatment. 

Nothing can be done to prevent retardation of 
growth, but deformities resulting therefrom may be at 
least partially prevented by mechanical appliances. 

TitEATMEXT. — In the first stage the fever may be 
combated with the ordinary measures, and, if a diagno- 
sis can be made out early, ergot, belladonna, and iodide 
of potassium may be given in rather lai^ doses ; conn- 



ACUTE ANTERIOR POLIOMYELITIS. 



201 



ter-irritation is also indicated, dry cups and the actual 
cautery being the most desii-able forms ; as Seguin sug- 
gests, tincttire of iodine and blisters cause too much 
pain and make the skin sore. 

After the fever has ceased, and in cases where there 
is no fever, when time enough has elapsed to guard 
against unfavomble reaction, electricity should be used. 
The galvanic current should be used from the begin- 
ning, even if the muscles respond to the faradic cur- 
rent ; the positive pole or anode should be placed on 
the spine near the origin of the nerves leading to the 
affected muscles; the negative pole, cathode, should be 
passed slowly over the muscles, or, the motor jroint for 
each muscle having been found, the cathode may be 
placed there, and the current may be slowly interrupt- 
ed. Only such strength of current need be used as will 
cause perceptible contraction in the muscles. The ap- 
plication should be made every day or every other day 
for about one minute to each muscle. The reaction of 
degeneratirm may appear while the electricity is being 
used, if its use is commenced early. 

In order to obtain benefit from the use of electricity, 
it must be continued for months ; a short treatment of 
a few weeks, except in very mild cases, would proba- 
bly be of little value. To obtain the best results, it 
should be used as soon as possible after all symptoms 
of irritation have ceased. 

With children, a little caution may be necessary in 
order not to frighten them at the beginning by the nov- 
elty of the application ; also a very mild current should 
be used until they are accustomed to the peculiar sen- 
sations. 

Bathing the affected limbs in hot water is of advan- 
tage, allowing them to remain immersed for several 
minutes ; then the limbs should be rubbed and knead- 
ed for several minutes. The warmth of the limbs must 
be maintained by proper clothing or other means. 
Overexercising of the limbs should be avoided ; bath- 
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ing and rubbing should not follow too closely after the 
use of electricity. 

After all hopes of further improvement have to be 
laid aside, much assistance can sometimes be given by 
orthopedic surgery and mechanical appliances. 

Except in the first stage, no advantage can be gained 
from the use of medicines internally. Hypodermic in- 
jections of strychnia into the affected muscles have been 
recommended; but it is very doubtfal whether more 
can be gained in this way than by the persevering use 
of electricity. 

CnRONlC AKTERIOR POLWMYELITia 

Attention has been called within only a few years 
to a form of atrophic paralysis which closely resembles 
acute poliomyelitis, yet is, in some respects, different, 
the attack being less abmpt^ the symptoms not exactly 
the same. Duchenne, in 1872, and Erb, in his volume 
on the spinal cord, in Ziemssen's "Cyclopaedia," in 
18T7, gave detailed descriptions of the disease, under 
the name of poliomyelitis anterior suhacuta or chron- 
ica. Since then many cases have been reported, some 
authors preferring to call it svhacuta rather than chron- 
ica. As in regard to several other forms of nervous 
diseases, it seems that it was only necessary to have at- 
tention called to its peculiar symptoms in order that 
many cases might be recognized. 

E. C. Seguin has given a very careful study to both 
the acute and subacute or chronic form of lesion of the 
anterior comua. 

When the cases included by different authors are 
compared, it will be seen that they are simply cases of 
chronic myelitis in which the anterior comna, especial- 
ly its nerve-cells, are affected early in the course of the 
disease so as to give a special physiognomy to the 
symptoms. Except for some peculiarities in the course 
of the symptoms, it wonld not be desirable to pve 
these cases a separate designation. 
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Etiology. — We must confess our ignorance ol the 
cause of the disease in many cases ; in other instances 
chronic lead-poisoning seems to be the chief if not only- 
cause ; certainly in several patients whom I have seen 
with this assemblage of symptoms there was lead in 
the system. Injuries and cMlls may be the starting- 
point in this as in other forms of myelitis. Most of the 
patients are adnlts. I have, however, seen one child 
twelve years old with the disease, and an infant seemed 
to have at first acute poliomyelitis, bnt later the disease 
followed a chronic course. It may occur in aged per- 
sons also, though rarely. 

Pathological Anatomy. — Very few autopsies 
have been made — only five or six. In nearly all of 
these, other parts of the cord than the gray anterior 
comna were diseased. In a case reported by Bilumler, 
the only change found was in the gray substance. 
There is atrophy and destruction of the cells of the 
anterior cornua ; the nerves and muscles undergo cor- 
responding degeneration. Other portions of the cord 
than the cornua may also be affected, and thus would 
be explained variations in symptoms, the chief lesion, 
and that which gives its name to the disease, being, 
however, constant ; the other lesions are variable. 

Symptoms. — The more marked features of the dis- 
ease are found among the motor functions. The patient 
finds a difficulty in following his usual occupation on 
account of weakness, wliich may be noticed first in the 
lower or upper extremities, usually the former. After 
a longer or shorter time this weakness increases until 
there is paralysis ; sometimes one limb alone is at- 
tacked, or both arms or legs may be ; at length the 
paralysis extends to those limbs not previously affected. 
The reflexes are diminished and lost in proportion to 
the severity of the paralysis. Inco-ordination is rare. 

When time enough has elapsed, the affected muscles 
wiU be noticed to have wast«d, unless, as occasionally 
happens, the increase of fat conceals the atrophy, or a 
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sclerotic degeneration of the muscular fibers enables 
them to keep their size while losing their distinctive 
muscular character ; they will then be felt as hard re- 
sisting masses. 

The electrical reactions show the changes dne to de- 
generation of nerves and muscles. These changes will 
depend somewhat upon the progress of the disease and 
the amount of structural changes. Yet very careful 
observations made by Kahler and Pick show that there 
is no absolute relation between the electrical reactions 
and the loss of voluntary power. The muscles may 
show reaction of degeneration, yet may contract under 
the influence of the wiU. In the case recorded by Kah- 
ler and Pick there was a steady diminution of the fara- 
die contractility, until nearly all the muscles of the 
limbs, body, and face were thus affected, even while 
the voluntary control was improving. This anomaly is 
the more frequently seen duiing restoration of the mo- 
tor functions. 

The progress of the disease may be arrested at any 
period ; then, after an interval, either the symptomfl 
may be aggravated or, more frequently, the power may 
slowly return ; occasionally the recovery is complete, 
more frequently it is only partial. 

The above are the constant and essential symptoms. 
Other phenomena depend upon what other parts of the 
cord are diseased. 

When the pain is severe, there is probably a limited 
meningitis. It is more common to have soreness of the ■ 
muscles, esiwcially before any aggravation of motor 
symptoms. Numbness, tingling, and a sense of weari- 
ness may precede and accompany the earlier motor dis- 
turbances. Cutaneous sensibility is, as a rule, only 
slightly diminished, and is often not affected. 

Patients are rarely seen at the veiy commencement 
of the disease, so that the symptoms at that period are 
only occasionally studied ; fever is sometimes present, 
but is not very marked. The limbs which are para- 
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lyzed, and yet more if atrophy has set in, are generally 
cold and may be cyanotic. 

The bladder and rectum are rarely affected. Tliere 
are no bed-soi-es. The ordinary functions ot digestion 
are not disturbed. Cerebral symptoms are absent, ex- 
cept, in a few instances, nystagmus. 

Diagnosis. — It is scarcely necessary to recapitulate 
the symptoms in acute anterior poliomyelitis for the 
sake of diagnosis. 

It is quite probable that formerly chronic anterior 
poliomyelitis was confounded with progressive mnscn- 
lar atrophy. The latter is more slowly progressive ; 
the paralysis or weakness appears after the atrophy or 
about the same time ; the reaction of degeneration is 
wanting or is much less clearly marked; the reaction 
to both the faradic and the galvanic currents decreases, 
though the latter may persist longer than the former. 
In the progressive atrophy certain muscles are attacked 
by preference, and there is rather an irregulaaity in the 
progress of the affection ; it seems to jump from one 
region to another, leaving intei-mediate muscles unaf- 
fected. Tliere is less likely to be remissions or cures; 
the reflexes persist. 

Prognosis. — A large proportion of the patients 
L ^ther regain a certain amount of motor power, or, more 
larely, recover. The tendency is toward remission. 

"liie course of the disease is long and slow, and years 
may elai)se before it can be said that all the gain pos- 
• sible has been made. 

A few cases of death have been recorded, showing 
\ tiiat life is not always spared. Of course, if the disease 
, affects the medulla oblongata or the respiiatory centers, 
the prognosis must be unfavorable. 

Treatment.— When lead seems to be a cause, iodide 
of potassium should be given at once. If, after a week's 
nse of that drug, lead can be found in the urine, it should 
be continued for months. Some advise large doses in 
order to eliminate the lead quickly. The advantage ia 
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doubtful ; it is frequently necessary to be cautious lest 
symptoms of acute lead - poisoning should appear. 
Sometimes one or two grains are as much as can be 
given. 

Early in the disease, or when there are exacerba- 
tions, ergot and belladonna may be given as in acute 
myelitis. 

If the pain is severe, morphia or atropia may be ne- 
cessary, or the galvanic current may be found sufficient 
to relieve the pain. 

The galvanic current should be applied to the spine 
even early if there is no fever ; positive pole above, 
negative below. A current from sis or eight cells, such 
as will not cause discomfort, can be used daily, or every 
other day, for five minutes at a time. Later the paia- 
lyzed muscles should be stimulated to contraction by 
the direct application of the electrode to them, the cur- 
rent being interrupted. The faradic current is less effi- 
cacious. 

Counter-iiTitation to the back, blisters, dry cups, 
or, better than either, the actual cautery, may be of 
great beneJit. 

Rest in bed while the disease is advancing is desir- 
able. If its progress is slow, it may not be necessary, 
however, to stay in bed all the time. As the musclea 
are regaining power, care should be taken not to over- 
tax them by too prolonged or too severe use. 

Massage and warm bathing, not too warm, are use- 
ful adjuncts as a means of maintaining the nutrition of - 
the limbs. 
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Three theories have beea advocated in regard to the 
nature of this disease : That it is primarily a mnscular 
affection, the changes in the nervons system being sec- 
ondary ; that it is a disease of the sympathetic system ; 
that the seat of the disease is in the spinal cord. The 
question as to which of these is the correct theory has 
not yet been settled, and I have not the data tipon 
which to fonn a final opinion. I give it a place among 
lesions of the spinal cord becanse constant changes have 
been found in the cord, and because it seems useful to 
place it alongside of other affections which somewhat 
resemble it. 

Mtiohoay. — As the first symptoms appear gener- 
ally in those muscles which are most used, it is proba- 
ble that excessive use acts as one cause, at least as the 
cause for localizing the disease at the beginning. 

Men are more frequently attacked, and middle adidt 
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age is the most favorable for the development of the 



At least sometimes hei-edity seems to be an impor- 
tant ffitiological factor. 

There is a close resemblance between progressive 
muacnlar atrophy and pseudo-hypertrophic paralysis, 
in that brotbera are frequently attacked, and the dis- 
ease seems to be transmitted through the females of a 
family. 

Pathological Asatomt. — Unfortunately, it is im- 
possible to give a satisfactory account of the post- 
mortem changes connected with the nervous system, 
because in many cases the examination has been im- 
perfect. 

The spinal cord has been frequently found either 
normal or with very slight changes, not always affect- 
ing the cells. In some of the cases where there was no 
change, the question has been raised whether they were 
cases of progressive muscalar atrophy. 

In a large number of cases the cells of the anterior 
comua have been found diseased, atrophied. 

In a very few cases, comparatively, the sympathetic 
has been found diseased. In many more it has been 
examined and no disease found. In a large number of 
cases, even where the cord has been healthy, the sym- 
pathetic has not been examined. 

The weight of evidence to the present time is in 
favor of the seat of the disease being in the cord ; bnt 
it is necessary that more examinations should be made 
of thoroughly typical cases before the question can be 
decided. 

The changes in the muscles are only occasionally of 
an active nature ; they are rather regressive in charac- 
ter. In many fibers there is a tendency to split up lon- 
gitudinally ; much less frequently they separate trans- 
versely. Frequently there is a simple atrophy ; some- 
times a waxy degeneration or a fatty degeneration can 
be recognized. 



PEOQRESSIVE MUSCULAR ATROPHY. 209 

The nuclei of the muscles Diay be increased quite 
early, and sometimes the sa.icolemma sheath is filled 
with these nuclei after the contmctile substance of the 
muscular fiber has disappeared. Finally the proper 
muscular structure disappears, and there remains only 
a fibrous-like substitute in place of the muscle. 

An increase of the interstitial tissue with, or less 
commonly without, deposit of fat may proceed uni- 
formly with the degeneration of the muscles, or may 
even advance so rapidly as to give the muscles an ap- 
pearance of having undergone hypertrophy. 

Symptoms. — The atrophy from which the disease 
takes its name, with the attending weakness and pa- 
ralysis, is the principal symptom. The wasting is 
almost or quite imperceptible in its beginning, pro- 
gresses very slowly, and may have advanced so as to 
seriously interfere with the use of the limb before it is 
noticed. The patient is aware, perhaps, for a short 
time of a slight loss of skill or readiness in his motions, 
or that he is more quickly tired than usual ; then he 
finds that he is unable to use his hands or arms with 
natural ease and strength ; then notices the change in 
configuration, and may think the whole has occuiTed 
within a few hours ; yet, on closely questioning him, it 
will be discovered that several weeks at least have 
elapsed since the first slight symptom appeared. 

A large majority of patieuts are tii-st attacked in the 
hands or arms; usually the muscles of the thenar or 
hypothenar eminence, the interossei and lumbricales. 
are the first to undergo atrophy, and the right hand or 
arm is much the more frequently affected first. Authors 
disagree as to whether the atrophy attacks the interos- 
sei or the muscles of the thenar eminence first. The 
position of the fingers is peculiar when the disease has 
made considerable progress. There is the claw-shaped 
hand. The thenar eminence is thinned, leaving a flat- 
tened, slightly concave surface in place of the normal 
convex swelling of the ball of the thumb. 
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Next to the small muscles of the hand, the flexors 
and suiiinatoi's of the forearm, or the deltoid, are at- 
tacked ; then other muscles connected with the scapula 
and those of the trunk, and finally the mnscles of the 
lower limbs, may be affected. The progress of the dis- 
ease from muscle to muscle observes no regular order, 
but muscles widely separated may be attacked before 
the intermediate muscles suffer. 

Generally both sides are affected nearly at the same 
time, though often several days or weeks elapse before 
the second side is attacked, The rate of progress dif- 
fers very widely ; there may be long intervals when the 
symptoms remain stationary. 

Very rarely the disease may begin with the lower 
limbs — either in the thighs or the legs — though Eulen- 
burg thinks this form occurs only among children in 
a form allied to pseudo-hypertrophic paralysis. 

As the power of motion is not lost until the muscles 
have almost entirely disappeared, the patient may be 
able to move his limbs even when there is great emacia- 
tion. \Vlien the atrophy has advanced far, so that a 
large number of muscles, both those of the limbs and 
of the trunk, are greatly wasted, he .presents a pitiable 
appearance ; especially if the facial muscles have also 
been attacked ; he becomes a " walking skeleton," the 
bones apparently only covered by the integument. 

Even before a muscle is seen to waste, and while 
that process is going on, very slight and rapid contrac- 
tions of individual muscular fibers can be seen, which, 
occurring repeatedly in the same or adjoining bundles 
of fibers, produce what is caWedi fibrillary contractions. 
These may be compared to the fitf nl flashing sometimes 
seen as the light of the aurora spreads over the sky. 
If these contractions do not appear spontaneously, they 
may be excited by giving the muscles a fillip with the 
finger or a pencil. By observing this phenomenon in 
muscles not yet wasted, it is often possible to foretell 
which will be next attacked. 
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The electrical reaction of both nerves and muscles is 
diminished in propurtion to the amount of atrophy. 
The galvanic current will cause contractions longer than 
the faradic current. Rosenthal says that the nerve- 
filaments nearest the centers may react normally, while 
the peripheral ramifications may show diminished reac- 
tion. 

Remak discovered that when the negative pole ia 
placed over the fifth or sixth cervical vertebra, and the 
positive pole is placed on the side of the neck in the 
carotid fossa, or iii the triangle between the lower jaw 
and the ear, there follow contractions in the atrophied 
muscles on the side opposite that where the positive 
pole is when the current is interrupted. This reaction 
is most easily shown with the galvanic cmTent, but it 
is not constant. If both poles are placed on the side of 
the neck, with a weak current, the contraction toay be 
excited on both sides. Remak called this " diplegia 
contraction." He referred it to a reflex contraction ex- 
cited through the medium of the superior cervical gan- 
glion. Others do not agree with this view. 

Sensibility is usually not affected ; even when dis- 
turbed, the change is very slight. Pain, however, in 
the affected muscles is not uncommon ; this pain may 
be excited by motion or by pressure, and it is some- 
times spontaneous. Cutaneous reflexes are sometimes 
heightened, especially in the early stages. The patel- 
lar tendon reflex has been found present in a caae 
where the muscles of the legs and thiglis were not atro- 
phied ; in another case slightly diminished. It is some- 
times exaggerated, its strength depending upon the 
state of the muscles which contract in response to the 
stimulus. 

The temperature of the affected limbs is sometimes 
at first moderately elevated, but later it is lowered. 
The joints may be swollen and painful, more particu- 
larly the smaller joints. Tliere may be bed-sores to- 
ward the close, unless some intercurrent disease short- 
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ens life. Occasionally herpes and changes in the hair 
and nails are to be notir-ed. 

The pupils may not be symmetrical, and there may 
be a variation in their relative size, but in very many 
patients there is no deviation from the normal con- 
dition. 

The disease slowly advances, with occasional pauses, 
more muscles being invaded, until the patient is help- 
less. The duration may extend over two to twenty 
years. Finally respiratory muscles, or those of deglu- 
tition, are affected, and the patient dies. 



Erb describes a special form of muscidar lesion, 
which he calls the "juvenile form of progressive mus- 
cular atrophy," consisting in part of hypertrophy with 
subsequent atrophy, with greater or less formation of 
fat tissue and increase of interstitial connective tissue. 
The same sets of muscles are attacked in different cases, 
especially the pectoniles, cucullares, latissimi, flexor 
group on the arm, triceps ; forearm and hand are not 
affected ; in the lower limbs, those of the thigh, the 
peroneal region, and the calf are attacked ; also the 
lumbar extensors. There is no fibrillary tremor nor 
degenerative reaction. The disease begins in childhood 
or youth, and may be mistaken for progressive muscu- 
lar atrophy or pseudo-hypertrophy. 

Prognosis. — There is no immediate danjjer to life 
unless bulbar symptoms or disturbed respiration set in, 
but the prospect of cure is very slight. When seen 
early, it may be that the disease can be checked and 
even muscles restored ; but this is very rarely the result. 
As a rule, there is before the ])atient only a life of 
gradually increasing weakness, ending in total disabil- 
ity, which may be prolonged through years, 

DiAGNosrs,^ — The disease which has been most fre- 
quently confounded with progressive muscular atrophy 
is poliomyelitis — anterior, subacute, or chronic. The 
commencement and progress of the disease are much 
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more gradnal iu the fonner, the sensation is less fre- 
quently disturbed eai-ly in the disease, the electi'ical 
reactions are different, the paralysis is more propor- 
tionate to the atrophy, except when there is increase 
of fat, and the irregular order in which the muscles are 
attacked is quite characteristic. In many cases of the 
chronic anterior poliomyelitis, lead is found to be a fac- 
tor ia causing the disease ; this has not yet been recog- 
nized in progressive muscular atrophy, though it was 
found in one of my patients. 

Local injuries to both muscles and nerves may simu- 
late progressive muscular atrojihy, and wasting of mus- 
cles in consequence of joint disease may lead at first to 
doubt as to diagnosis, but careful study of the history 
and of all the circumstances will probably guard one 
from mistake. 

The local paralysis of the hands from lead, the wrist- 
drop seen in that afiEectioo, can be recognized by the 
fact that the extensors are chiefly affected, and the in- 
terossei and the muscles of the thenar eminence escape ; 
the fact of exposure to lead, jirevious lead colic, the 
lead cachexia, and the condition of the blood, would aid 
in diagnosis. Yet once in a great while a case may 
occur which will require great care to decide correctly. 

Teeatment. — Internal remedies are not likely to be 
of much value. If, however, lead can be detected in 
the system, an effort, should be made to eliminate it by 
using iodide of potassium. 

Electricity is of value — either the faradic or galvanic 
current — applied locally, so aa to cause muscular con- 
tractions ; that cuiTent is to be chosen which will most 
readily cause the muscles to contract ; sometimes a very 
strong current will be needed. The galvanic current, 
of moderate strength, may be applied to the spine at 
the same time. 

Exercise should be restricted within the limits of 
fatigue. Patients are mistaken in supposing that by 
taking much exercise they can restore the strength of 
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diseased muscles. It is necessary to caution them on 
this point. When the muscular power is much re- 
duced, and even before, Swedish movement is of value. 
Massage should be used from the beginning where it is 
practicable. 

These means for help should be used perseveringly 
through many months 'bef ore discontinuing treatment. 
No benefit can be expected from a short treatment. 
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CHAPTER XVm. 

BULBAR PARALYSIS (LABIO-OLOSSO-LARTNGEAL PARALY- 
SIS). 

KUBSKATTL, A., Ueber die fortschreitende BuUtarpantlyse und 
ibr Verhaltnifis zur progreesiTen MuBkelatrophie. Volkmann'e 
kl. VorMige, No. 64, 1873. — Stkcmpkll, Adolf, Zur Casuistik 
det apoplektische Bulbar] ahmuugen. Deut. Arch. f. kl. Med., 
xxviii, 1880, p. 43.— Ekevoe, C. E., Case of Glosso-labial Paralysis 
with Progressive Hiiscular Atrophy aiid Lateral Sclerosis. Brain, 
Oct,, 1882, p, 403.^LKyDEN, E., Zur progressiven Bulbarparalyse. 
Arch. f. Paych. u. Nervenkr., ii, iii.— Finny, J. M., Clinical Be- 
marks on Cases illustrating' the Essential Identity of Progressive 
HuscuUr Atrophy and Progressive Bulbar Paralysis. Brit. Med. 
Jour., June 14, 1884, p, 1132,— Bennett, A. II., Bulbo-spiual 
Atrophic Paralysis. Brit. Med. Jour., March 8, 1884, p. 847.— 
ElBsaniOHK, C., Ueber acute Bulbar- und Ponsaffectioneu. Arch, 
f. Psj/cA. «. Nervenkr., ix, p. 1. x, p, 31,— Boss, Jaues, Labio- 
gloBBO-pharyngeal Paralysis of Cerebral Origin. Brain, 1882, p. 
14B. — KiECHHOET, Cerebrale Glosso - Pharyngo - Labial - Paralyse 
mil einseitigem Herd. Arch.f. Faych. w. Nervenkr., xi, 1880, p. 
133. 

IttlLBAIt TARALYSIS, 

Duchenne first called attention to the combination 
of symptoms which are known as bulbar paralysis un- 
der the name of glosso-labio- laryngeal paralysis. There 
is paralysis of the muscles with atrophy of the tongue, 
of the soft palate, of the lips, of the pharynx and lar- 
ynx ; muscular atrophy may also extend to other re- 
gions, until with the symptoms of bulbar paralysis 
there are united those of progressive muscular atrophy. 

Pathological Anatomy. — Muscles undergo the 
changes which are found in other cases of atrophy. 
The nerves, especially the hypoglossal, facial, and ac- 
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cessory, exhibit the usual appearancea of fatty degen- 
eration, such as are found in other cases of muscular 
atrophy of central origin. 

The medulla oblongata mems to be the primary seat 
of the disease. Often nothing abnormal can be recog- 
nized with the naked eye ; but under the microscope 
changes will be discovered in the motor nuclei of the 
medulla. The ganglion nerve-ceUs undergo degenera- 
tion and atrophy either with or without disease of the 
surrounding tissues. The nuclei of the hypoglossal, 
accessory, vagus, and that part of the facial nucleus 
connected with its inferior bi-anch, are most frequently 
affected ; the nucleus of the glosso-pharyngeal nerve is 
less frequently affected. When the disease spreads so 
as to implicate the muscles of the extremities, the cor- 
responding parts of the spinal cord will also be foand 
affected. 

iETioLOQY. — Of the causes of bulbar paralysis we 
know almost nothing. It is confined almost entirely 
to advanced life, and is more frequent among males ; 
but it has been seen aa early as twelve years ; Erb saw 
it in a girl of twenty years. Syphilis, exposure to cold, 
and injuries have been mentioned as causes. 

Symptoms. — As with most chronic diseases of the 
spinal cord, the earliest symptoms are so insignificant 
as to be often overlooked or neglected. 

They vary in different cases according as the nucleus 
of one or another of the nerves of the medulla oblon- 
gata is chiefly or primarily affected. The hypogloseal 
nucleus generally suffers first, and in the majority of 
cases the first motor disturbance is noticed in the 
tongue. The patient is not able to move his tongae 
quite as freely as normal, and his articulation becomes 
imperfect. Some letters can not be readily pronounced ; 
e is first lost, then there is trouble in expressing the 
sounds r, sh, s, /, f, g, t, and later d and n; the mo- 
tions of the tongue, apart from speech, are interfered 
with, and it can not be protruded beyond the teeth ; 
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the affection being bilateral, it ia not protruded to one 
side, it is not moved forward, it can not be turned in 
the month to loosen food from between the gums and 
cheek, and it can not be formed with a trough-like de- 
pression in the center ; the tip can not be raised against 
the upper teeth, and the center or root of the tongue 
can not be arched to touch the hard and soft palate ; it 
can not be used to press food backward in the first act 
of deglutition. 

When the nucleus for the lower branch of the facial 
nerve is affected, the lips act less readily, and, if the 
disease begins thus, the letters ia which the lips chiefly 
act are first pronounced indistinctly ; if the lips are 
affected later, then the power to pronounce those letters 
is lost later ; these letters are o and ti first, later e and 
d; of the consonants, p and f ; later h, m, and v are 
lost. When the lips can not be readily moved, there 
is much difficulty in keeping food in the mouth while 
eating ; the saliva rans out of the mouth. 

When the soft palate is paralyzed, which ia only 
after the tongue or lips have been affected, the voice 
acquires a nasal tone, and the explosives can not be 
clearly pronounced, especially 6 and p. If the loss of 
power in the soft palate is considerable, drinks will re- 
turn through the nose, and, if it is extreme, even solid 
food will thus return. The glottis is not properly 
closed, and therefore food, or more especially di-ink, 
enters and excites paroxysms of coughing. The pa- 
tient gradually gives up drinking and tries to swallow 
only soft solids. 

The patient's countenance acquires a characteristic 
expression ; from the paralysis of the lower bmnches 
of the facial nerve the mouth and lower part of the face 
are motionless ; the lower lip ia dragged down and rolls 
ontward from its own weight ; the saliva acquires a 
more tenacious character, and, not being swallowed, 
collects and flows out at the corners of the half-open 
mouth. The tongue can not be protruded nor moved. 
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but lies on the floor of the mouth, atrophied and 
shrunken, constantly agitated by fine fibrillary tre- 
mors. The sujierior branch of the facial nerve is not 
paralyzed, and lience the forehead and eyelids move 
naturally. The ocular muscles are unaffected. 

Sensation is not disturbed, nor are the special senses, 
taste remaining intact. 

The disease advances slowly, sometimes with remis- 
sions, but as a rule steadily, until the patient at last is 
a pitiable spectacle, talking with extreme difSculty, 
perhaps unable to make himself understood ; intelli- 
gent, conscious of his condition, with bright and speak- 
ing eyes, he eagerly desires the food which he can not 
swallow, or, if he tries laboriously to swallow, is nearly 
strangled by choking. He necessarily becomes weak 
and emaciated from lack of nutridon ; but, apart from 
this cause of debility, it is not infrequent that the mus- 
cles of the extremities and even of the trunk suffer 
atrophy, as the disease of the motor ceUs extends to 
those in the anterior comua of the cord ; thus general 
muscular atrophy is added to the local. The arms and 
neck are usually first the seat of this change. 

The pulse is sometimes irregular or rapid, and there 
may be dyspnoea, especially toward the close of life ; 
coughing and sneezing become impossible. 

Life may be cut short by disease of the lungs, ex- 
cited by the entrance of food into the bronchi, or by 
suffocation during an attack of dyspncea, or more slow- 
ly by starvation. 

The atrophy and paralysis are attended with changes 
of electrical reaction in the affected muscles, such as are 
found in jjrogresaive muscular atrophy. The faradio 
reaction may seem to have suffered little, as many mus- 
cular fibers remain without atrophy, though at a lat« 
stage it will be diminished ; but the galvanic current 
will show the reaction of degeneration when the disease 
has advanced somewhat. 

Not only the tongue, but the other affected muscles, 
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may be the seat of fine fibrillary tremors, sach as are 
seen in progressive muacular atroiihy. 

Nature op the Diseask. — The nature of the atro- 
phy and paralysis in bulbar paralysis, and its relation 
or connection with piogi-essive muscular atrophy, has 
been the subject of controversy. In both diseases there 
is the same combination of symptoms, making allow- 
ance, of course, for the difference of function in the 
different muscles. Tliere is diminished skill or facility 
in the execution of movements, a slight paralysis, which 
gradually increases in degree ; at length atrophy is no- 
ticed, but not until so much of the muscular structure 
has degenerated aa to cause the loss of function to be 
prominent; fibrillary tremor; change of electrical re- 
action when so much of the muscle is affected that the 
change can be recognized ; the disease progresses to 
finally almost entire and absolute pamlysls ; in both, 
sensation is very rarely disturbed ; the destruction of 
the large motor cells in the nuclei of the cranial nerves 
and the anterior comua in the cord is the same iu na- 
ture, so far as our means of examination enable us to 
judge. 

Besides these points of correspondence, the two dis- 
eases run into each other. Before bulbar paralysis 
ends in death, it is usual to see the limbs affected with 
muscular atrophy ; and often, in progressive muscular 
atrophy, bulbar symptoms appear near the close of 
life. 

The two affections may, then, be justly looked upon 
as pathologically one disease, as clinically distinct only 
because of the wide difference in the function of the 
parts innervated by the regions affected in the cord and 
medulla. 

In very many cases, at the autopsy it has been found 
that the pyramidal tracts in the lateral and even in the 
anterior columns were altered. In some of these cases 
the exaggerated reflexes of lateral sclerosis were recog- 
nized 4uring life. It is as yet doubtful whether this is 
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to be considered as a secoadary degeneration and com- 
plication, or whether the few cases of this chai-acter 
are to be classed as amyotrophic lateral sclerosis. 

DiAuNOSis. — Especially in the early stage it will re- 
quire a careful examination of all the symptoms to 
recognize the disease; simihir symptoms maybe seen 
in the early stages of general paralysis ; then the vaii- 
ation in pupils, the general weakness of the limbs, tlie 
tremor, and the mental condition of the patient, may aid 
in diagnosis, but sometimes it will be necessary to wait 
for further develoi^ments. When the disease is well 
advanced it can hardly be mistaken, yet, if a patient is 
seen in an advanced stage, without having a knowledge 
of the history of the origin and progress of the symp- 
toms, it raay be very difficult to decide whether it is 
the chronic or acnte bulbar paralysis. 

Pbognosis. — There is no case on record of recovery 
in nncomplicated, primary bulbar paralysis. All the 
instances of recovery, if carefnlly examined, will be 
seen to have presented bulbar symptoms as secondary 
only. The prognosis is, therefore, unfavorable. 

■When the significance of the peculiar early symp- 
toms is generally recognized in the profession, so that 
treatment can be commenced early, a more favorable 
result may be obtained. 

Remissions of longer or shorter duration are not un- 
common, as in all chronic and slowly progressive dis- 
eases. The duration of the disease is only a few years ; 
Erb says from one to five. 

Treatment. — It is certainly rather discouraging to 
consider that no treatment has as yet been successful. 
Electricity is the most promising, and may, for a short 
time at least, contiibnte to the comfort of the patient ; 
it may render swallowing less difficult. The galvanic 
ciirrent should be used. It may be passed from one 
mastoid to the other, keeping the electrodes in one 
place ; Erb also recommends galvanization of the cervi- 
cal sympathetic (anode on the back of the neck, cathode 
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at the angle of the lower jaw). The electrodes may be 
applied to the sides of the neck so as to excite the mus- 
cles of deglutition, and to stimnlate the recurrent laryn- 
geal nerve, using the faradic and galvanic current alter- 
nately. As the muscles are weak, having undergone 
partial atrophy, they are easily tired, therefore the ap- 
plication should be short — three to five minutes ; this 
may be repeated daily, or evei-y other day, Tlie tieat- 
ment by electricity should be persevered with for sev- 
eral months. 

Counter-irritation, by means of dry cups, blisters, 
or cautery, has been recommended ; also hydrotherapy 
is advised. All these means may be employed, at least 
with the advantage of making the patient more con- 
tented. 

Erb says that medicines taken internally have never 
produced the very faintest effect. Still, he recommends 
the trial of nitrate of silver, iodide of potassium, iodide 
of iron, chloride of gold and sodium, ergotin, bella- 
donna, etc. 

The most important part of treatment is the general 
care of the patient. The general health is to be cared 
for by regulating the habits: too prolonged exercise 
fatigues and exhausts, therefore injures the patient, 
especially after the muscles of the limbs are affected. 
If efforts to convei-se are continued too long, they ex- 
haust the muscles of the throat. The food should be 
soft, 80 as to require very little mastication, and be- 
canse soft solids are most readily swallowed. The pa- 
tient should be fed slowly, time enough being allowed 
for the partially atrophied muscles to rest. It may be 
well to increase the number of meals during the day. 
Finally, it may be necessary to feed the patient through 
a tube introduced into the stomach. 

When dyspnoea, or, as patients sometimes describe 
it, " attacks of asthma," occur, sedatives, narcotics, and 
stimulants, inteiTially or by inhalation, or subcutane- 
ously, must he used. 
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ACCTE BrLDAR PARALYSIS. 

Many cases have been reported in which the symp- 
toms of bulbar paralysis have appeared suddenly, 
without the progressive character. Such cases may be 
considered as acute, and may be bo called if we keep 
in mind that they are due to pathological changes qtute 
different from those found in the progressive disease. 

Etiology. — The causes of the combination of 
BjTDptoms in these acute cases are : softening due to 
plugging of vessels by a thrombus or an embolus ; 
hsemoiThage; acute inflammation; tumors; and, in a 
few cases, cerebral lesions. The causes of the acute 
form would then be those that would give rise to the 
above pathological conditions. 

Symptoms. — The symptoms vary considerably from 
those found in the chronic cases. The onset of the dis- 
ease is sudden, the paralysis reaching its height in a 
few hours, or at most a few days. Convulsions of an 
epileiJtiform character may be among the earlier symp- 
toms. After the fii'st attack there may be a slight im- 
provement or a remission, and afterward a steady pro- 
gression in the disease. 

Besides the bulbar symptoms due to lesion of the 
nerves of the medulla or their nuclei, there wUl proba- 
bly be also a rapidly occurring paralysis of the limbs, 
and sensation may be affected, as it is nut in the chron- 
ic form. The paralytic symptoms may extend so as to 
show that parts anterior to the bulb are affected ; also 
the paralysis of the limbs may he unilateral and alter- 
nate — i. e., on the side opposite to that on which the 
cranial nerves are affected. In cases of acute intlam- 
mation of the medulla, such as has been reirarted by 
Leyden, the symptoms appear less suddenly than in 
hfemorrhage or in occlasion of vessels, but they are 
developed in a comparatively short time, and other 
than bulbar symptoms appearing with them will aid in 
forming a correct diagnosis. 
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Several times clearly marked bulbar phenomena 
have been seen where the lesion was entirely cerebral ; 
this has been noticed where the lesion haa been mnlti- 
ple, affecting both sides of the brain : but bulbar symp- 
toms have also been found where the cerebral lesion 
has been unilateral. 

The diagnosis of the nature of the process giving 
rise to acute bulbar paralysis must be made from a 
consideration of the circumstances attending the at- 
tack ; on the same principles as wiU aid in forming a 
diagnosis in other cases of cerebral lesion. These need 
not be reviewed here. 

The prognosis of acute bulbar paralysis is not so se- 
rious as of the progressive. Eisenlohr has reported re- 
coveries in several cases. StrumpeU reports a case of 
recovery. Erb reports favorable results in a case of 
seven months' duration. 

The insidious, unpretending, progressive disease, 
which seems so much milder, and at first insignificant, 
is much the more dangerous and fatal. 

The treatment must depend upon the nature of the 
pathological process. Iodide of potassium is indicated 
if there is reason to susjyect an occlusion of arteries, 
especially if there has been syphilis ; also if there is 
possibly a syphilitic thickening of the membranes. 
Erb passed a current from eight cells through the head 
from one mastoid process to the other ; and also galvan- 
ized the cervical sympathetic. 
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The nerve-cells of the anterior cornaa are degener- 
ated in those cases where mnscular atrophy occurs ; 
they have also been fonnd affected in sevei-aJ cases of 
articular and osseous lesions. 

Etiology. — By far the larger number of patients 
are men, comparatively few being women ; children are 
only rarely affected. The age at which the first symp- 
toms are generally noticed is between twenty -five and 
forty-five years. Heredity is thought by some to act 
as a predisposing cause j excess in the use of alcoholic 
liquors, and acute diseases, are also predisposing 
causes. 

Exposure to cold, especially to cold combined with 
wet, is one of the most frequent exciting causes. Over- 
exertion, excessive labor, especially on the feet, are 
other frequent causes of the disease ; hence, the larger 
number of patients are to be found among those whose 
occupation requires them to stand or walk nearly all 
the time, whose feet are much exposed to cold and wet. 

Lately the connection of syphilis with locomotor 
ataxia has attracted much attention. A very ]ai;ge pro- 
portion of ataxics are found to have had syphilis in 
early life, more than half of these to have had second- 
ary symptoms ; very many have never had these. Erb 
assigns much importance to this relation between the 
two diseases. Gowera seems to count syphilis as a pre- 
disposing cause. " It seems," he says, " that one effect 
of constitutional syphilis may be to induce a nenro- 
patliic state in which certain degenerative diseases of 
the nervous system readily occur." The proportion 
of ataxics who have had sypliilis seems to be less in 
America than in Europe. 

Whatever connection there may be, or if there is 
none, it is an interesting fact that from forty-five per 
cent to eighty-eight per cent of ataxics are found to 
have had syphilis. 

Venereal excesses are generally considered as one of 
the causes of locomotor ataxia. Many times such ex- 
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cesses must be reckoned among the early symptoms of 
the disease. 

Injuries, as jar or concussion of the spine, have 
sometimes seemed to be the cause of ataxia. Cases in 
which such a relation can be traced are, however, rare. 

Symptoms. — The earliest and most extensive changes 
in the cord are found in those regions which are act- 
ive in transmitting sensation ; the earliest symptoms 
of the disease are perverted sensations ; and, aa the 
changes are found throughout the whole length of the 
cerebro-spinal axis, commencing at any level, it may 
be expected that the symptoms wonld show a great va- 
riety both in the beginning and during the course of 
the disease. This is the case. 

The earliest symptom is pain, which is thought to 
be rheumatic or neuralgic, and no inquiry made as to its 
nature or cause. In most cases the pain is in the legs 
or feet. If the iipper part of the cord is first affected, 
it may be first felt In the arms, or may follow the course 
of the occipital nerve over the back of the head ; once 
in a while the fifth nerve is affected, and the pain is 
felt in the face. Tlie pain is peculiar in character ; it 
is of a stabbing, cutting nature, deep-seated rather 
than superficial, as if in the muscles or bones ; each 
stab is of only momentary duration, and is no sooner 
felt than it is gone ; these darts of pain succeed one 
another in rapid succession, or may be separated by a 
short inten-al. 

The attacks may continue several minutes or hours, 
commencing without warning, and as suddenly ceasing. 
At first they are not of frequent occurrence, but as 
time goes on they recur at shorter inteirals. Some- 
times an aching or tired sensation is noticed between 
the throbs of pain, which gives the attack a resem- 
blance to rheumatism ; but the severe pain is quite dif- 
ferent from a rheumatic pain : it occura entirely inde- 
pendent of any movement of the limbs ; the aching 
between the attacks is less than is usually found in 
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rheumatism with equally severe pain ; the part affected 
is neither red nor swollen; the joints do not so fre- 
quently suffer as other parts of the limbs. The unex- 
pected occurrence of the pain, and its severity, may 
cause the sufferer to cry out and grasp the part affected. 
The terms used by patients are expressive ; they speak 
of the pain aa resembling a " stroke of lightning," " a 
knife-thrust into the bone," "a red-hot iron suddenly 
buried in the flesh," though the pain does not always 
have this severity. The seat of the suffering varies ; 
the pain may be in the foot, again in the calf or thigh, 
sometimes in the right leg, again in the left, but gener- 
ally it does not give a preference for one side more than 
the other ; also in the arms and head the different at- 
tacks affect different localities, yet, as a rule, localities 
eupplied by the same plexus of nerves, 

So little importance is given to the above symptom 
when first present, that medical advice is rarely sought 
until the attacks become more severe. Let the physi- 
cian be on the watch to inquire into the particulars, 
and ataxia will be oftener recognized in its earliest 
stage ; other symptoms will be found confirming the 
diagnosis. 

During the continuance of the pain, and for a short 
time after the attack has ceased, there will he a tender- 
ness of the part affected ; a very light touch will be 
painful, yet a severer irritation, as a prick with a nee- 
dle, may be scarcely felt. 

The hypersesthesia is of short duration ; anresthesia 
is found to be more persistent, and between the attacks 
there is diminution of sensation of touch as well as of 
pain, Tlie anaesthesia often affects the soles of the 
feet ; it may be found in circumscribed spots on the 
limbs or body, on the face or head ; its distribution is 
independent of the seat of the pain ; it is generally 
symmetrical. Localized aniesthesia is as constant a 
symptom as the pain, but is less strikingly evident to 
the patient, and may need to be searched for carefully 
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by the physician. The different forms of sensation, as 
touch, pain, temperature, may be affected separately, 
and so each should be tested. 

Delay in the transmission of sensation, so that a 
toach or prick is not felt for several (three to ten or 
fifteen) seconds after contact, is less frequently an early 
symptom, but is often to be noticed later. Sometimes 
the touch 13 first recognized, the pain is felt later, show- 
ing a difference in the rate of transmission of the two 
varieties of sensation. 

A sense of a girdle around the body is often no- 
ticed. 

The mascolar sense is not impaired till late in the 
disease. The patient can tell where his limbs are, even 
when there is much disturbance of motion ; but finally 
he loses this power. 

The special senses may be disturbed early in the dis- 
ease, even before any distorbance of general sensibility. 
Vision is affected ranch more frequently than hearing ; 
taste and smell are very rarely lost. 

The sight may be diminished by reason of disturb- 
ance of accommodation, by paralysis of motor muscles, 
or by limitation of the field of vision. 

The field of vision is limited because of atrophy of 
the optic nerve. The limitation, often unilateral at firet, 
soon affects both eyes ; it begins on the temporal side, 
and advances so that the center of the field of vision 
remains longest unaffected. The ophthalmoscope will 
show the disk with the characteristic appearance of 
atrophy. If the change is recent, it may be pi^sible to 
exclude a preceding neuritis ; if old. the neuritis can 
not be excluded with so much certainty. The atrophy 
and consequent limitation of vision are permanent. 

The field of vision for colors may be limited when 
perception of form is still nearly or quite perfect. This 
is a condition which has not been very carefully studied 
as yet. 

The atrophy of the optic nerve, and consequent 
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limitation or loss of vision, may be the only symptom 
present for several years. If with this there is absence 
of patella tendon reflex, the diagnosis of ataxia may be 
made with a fair degree of certainty. 

It may be as well to mention here the motor dis- 
turbances of the eyes, as they also interfere with iTsion. 
The pnpils may be extremely contracted ; they may be 
less contracted or even dilated, and not respond to vari- 
ations in the amount of light, while they will respond 
to accommodation. This has been called the "Argyll- 
Robertson symptom," from its first observer. BuzHird 
suggests that slight changes in the iris can be best seen 
by casting a strong light upon the eye with the ophthal- 
moscopic mirror, and watching the motions through a 
convex lens of about -|- 8 or + 10 placed behind it. 

Presbyopia is one of the earlier ocular symptoms. 
The change is not gradual, as when the consequence of 
advancing yeai's, but, when symptomatic of tabes, occurs 
suddenly, perhaps in one eye only ; after a short time 
this symptom may disappear. 

Diplopia from partial paralysis of some of the ex- 
ternal ocular muscles is another form of defective 
vision ; there may also be partial ptosis of one or both 
eyelids. Rarely nearly all the ocular muscles may be 
affected. The paralysis of these muscles may pass away 
and the patient may almost forget its occurrence when 
he applies for relief from the later symptoms of ataxia. 

The hearing may suffer early — one ear may be af- 
fected or both ears may be duU of hearing. In one pa- 
tient, where the hearing was practically entirely lost, 
pai-tial deafness occurred suddenly, then gradually in- 
crea.sed in degree rather rapidly. 

Tinnitus aurium is mentioned as a symptom, but is 
so common under varj-ing circumstances that it would 
be difficult to prove more than a coincidence. 

Visceral disturbances, gastric, nephritic, Laryngeal, 
and bronchial crises are phenomena of disturbed sensa- 
tion occasionally met in ataxia. 
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The disturbance called ''gastric crises" is the most 
important of these visceral symptoms. This may be 
the dominant symptom for yeai's, and so absorb the 
attention of both patient and physician that other phe- 
nomena are overloolied ; the patient ia thought to have 
gastric ulcer, nervous dyspepsia, chronic cataxi'h of the 
stomach, etc. A close questioning will bring to light 
"rheumatic pains" in the limbs, an examination may 
show pupUlary phenomena, and tendon retlex will be 
found absent. The diagnosis can not then be doubtful. 

These gastric crises are irregularly periodical, recur 
without certain cause, and without warning. The pa- 
tient is seized with severe pain in the epigastrium, as if 
his bowels were being tied up or twisted around ; this 
continues for a variable time, and then vomiting sets in, 
at first of ingeata, then of a glairy mucus similar to that 
ejected in catarrh or ulcer of the stomach. The amount 
of vomitus may be very great, enonnoua, and the pa- 
tient is surprised at the quantity. With the vomiting 
there is usually a short period of relief, only a slight 
soreness remaining. Soon the same scene ia repeated. 
These attat^lis recur at short, sometimes long, intervals, 
for a few days or some weeks, and then cease for weeks 
or months. 

During the attack the pnlse is commonly greatly in- 
creased in frequency ; but the temperature ia not ele- 
vated. Sometimes during the vomiting the severe shootr 
ing pains in the limbs are felt in their greatest intensity, 
adding materially to the patient's misery. 

Between the attacks the appetite and digestion are 
good ; the former may be ravenons. 

Nephritic crises have been described by Raynaud, 
characterized by attacks resembling renal colic with re- 
traction of testicles, anuria or ischuria, vesical tenes- 
mus, the attacks continuing six or eight days, recur- 
ring frequently, separated by intervals of health. There 
ia no blood, nor pus, nor gravel found in the urine. 
These are much less common than gastric crises. 
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Laryngeal ciises, where there are obstinate and 
causeless paroxysms of coughing, ending, perhaps, in 
spasm of the glottis, are even less common. Charcot 
and Vulpian have recorded cases of laryngeal crises in 
which epileptiform convulsions occurred immediately 
after the spasm of the glottis. 

The bronchial crises, where there is great dyspncea, 
sense of constriction across the chest, as if suffocsation 
were impending, are also very rare. 

The absence of patella tendon reflex (Westphal's 
symptom, as it has sometimes been called) is very con- 
stant in locomotor ataxia. In order that this phenome- 
non may be of value, it is necessary that during the ex- 
amination the knee should be bare, the leg should hang 
free, and there should be no semi- voluntary contraction 
of mnscles. In doubtful cases it is well to have the pa- 
tient shut his eyes and to strike one knee or the other 
without giving him warning as to where the blow is to 
fall. The absence of jiatella tendon reflex may be fonnd 
in other diseases, but in locomotor ataxia it is associ- 
ated with considerable voluntary muscular power, and 
when the vastus intemus Is smartly filliiied, it is seen 
to contract. Buzzard and Erb both insist npon the 
need of these conditions as aids in judging of the sig- 
nificance of the phenomenon. 

Occasionally patella tendon reflex is present in an 
undoubted case of locomotor ataxia, and I have seen 
cases where it reappeared after having been absent. It 
is absent in about 1 '5 per cent of healthy persons. 

This is usually an early symptom, and by some au- 
thors it is claimed that it may be noticed before any 
other symptom. It is one of the most constant, as wiU 
be mentioned later. Sometimes, however, the tendon 
reflex does not disappear tUl after other symptoms have 
been long present. 

Cutaneous reflexes are, as a rule, retained in normal 
intensity, though when there is hyperesthesia the re- 
flex excited by irritating such a spot may be exagger- 
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ated, and, when sensation is markedly delayed, catane- 
oas reflexes may also be delayed. 

Motor disturbances do not belong to the earliest 
symptoms in locomotor ataxia. The first discomfort 
in this respect noticed by the patient is a sense of weari- 
ness ; he is more quickly tired than usual. This may 
be laid to various causes, and frequently is thought to 
be one result of the rheumatism which causes the pain. 

At a later period there is a loss of co-ordination ia 
the use of the muscles. The patient is aware that he 
needs to use his eyes in order to walk reasonably 
straight ; or, before he is conscious of this, if examined, 
he will be found to have lost the control of his limbs, 
and he can not walk straight with his eyes shut. If in 
bed, with feet wide apart, he is told to shut his eyes, 
raise one foot, and slowly carry it across the bed and 
bring it down by the side of its fellow, the foot is 
moved irregularly with a jerking motion and is not 
placed correctly in the place mentioned. 

The inco-ordination may affect the arms before the 
legs, or after. Then the patient has difficulty in feed- 
ing himself or in writing or perfonning other acts re- 
quiring delicate manipulation. If, with eyes shut, he 
is told to touch the end of his nose with his forefinger, 
the finger will go wide of the mark. 

The gait of an ataxic is i>eculiar ; he walks with his 
feet wide apart, straddling ; they come down hearily 
upon the fioor, the heels strikiiig first ; the body sways 
somewhat from side to side ; if the inco-ordination is 
great, support is needed, and then the legs move irregu- 
larly. 

inco-ordination is not as constant a symptom as 
many others, and is much less important than was for- 
merly supposed. 

■\Vith the loss of complete control over the limbs, 
and perhaps an inability to walk, there is comparatively 
little loss of muscular strength ; while lying in bed, the 
patient can move freely, and resist passive flexion or 
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extenaioQ of the limba with great power. Not until 
the closing period of the disease is there decided pa^ 
ralyeia, except that occasionally a paralysis, which soon 
disappears, may follow a severe attack of pain. 

Sexual desire is sometimes exaggerated, and hence 
venereal excess may be one of the 8ymi)toms rather 
than one of the causes ; but it is probably rather an 
eai'ly symptom of the disease. Frequent emissions are 
also met. Sometimes 8ex^lal desire is greatly increased, 
but there is entire loss of power to gratify the desire, 
and, while suffering from it, there is not the slightest 
ti-ace of erection. This impotence is not one of the 
earliest symptoms, though it may be noticed by the 
patient before he has given much thought to the other 
earlier symptoms. 

The bladder may be affected ; rarely there is pain 
with dysuria, and frequent calls to empty the viscus. 
It is more common to have difficulty in voiding the 
urine from partial jiaralysis or anaesthesia, and finally 
the retention may lead to cystitis. 

The bowels are usually unaffected, except a slight 
constipation ; but this may give some trouble. Rarely 
there are attacks of looseness. \V'heu there is great 
anEesthesIa, the fseces may pass without the patient's 
knowledge. 

Trophic changes are not uncommon ; among these 
the affection of the joints is most striking and charac- 
teristic. The limb swells from effusion into the joint, 
which may be very great, and a large part of the limb 
may be enlarged ; there is oftentimes some redness and 
slight pain, but these are only modenite. Within a 
very short time it will be found that the articular sur- 
faces forming the joint have suffered loss of substance, 
and, when the limb is moved in certain directions, crepi- 
tus will be felt. After a while the serous effusion is 
absorbed, and the erosion of the articular surfaces con- 
tinues if the joint is still used. The surface of the 
bones is roughened, and their chemical composition 
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altered ; the earthy salts are absorbed, and a gi-eat ex- 
cess of fat is deposited. 

The larger joints are most commonly affected — the 
knee and hip, the elbow and shoulder ; but the jaws and 
smaller joints may be attacked. The chief characteris- 
tics of this change are the sudden and rapid effusion 
into the joint, without fever, and with but little pain, 
if any ; the early erosion of the articular surfaces, also 
without pain. 

The changes ia the joints give rise to dislocations, 
and the bones assume abnormal positions ; the destruc- 
tion of ligaments or their elongation allows the limbs 
to be hyperextended. 

Occasionally osseous growths form in the vicinity of 
joints in the soft parts, as ii an effort were made to 
compensate for the injury by the formation of osseous 
splints or supports. Sometimes the ends of the bones 
are not ei-oded, but undergo hypertrophy. 

The change in the composition of bones, which fa- 
cilitates erosion of articular surfaces, renders them also 
liable to fracture ; and this accident easily happens, not 
only to the long bones, but to those of the pelvis as 
well, sometimes fi-om simple muscular action. The 
callus thrown out in such cases is usually very large, 
and lacks in solidity. 

These osseous lesions are not among the earliest 
symptoms, but they sometimes are the first to attract 
notice. Charcot places them between the pains and 
the inco-ordination, though sometimes they appear 
later. 

In a few instances muscular atrophy has been seen 
in cases of locomotor ataxia ; when an autopsy has been 
obtained in such cases, it has been found that the cells 
of the anterior comua were secondarily affected. 

Less frequent than the osseous lesions we find tro- 
phic changes in the skin, erythema, herpes, bullae, pus- 
tular eruptions, ulcerations, as mal perforant. These 
changes may appear and disappear frequently, and are 
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found over the i-egion snpplied from the plexus, whence 
arises the nerve in which pain is felt, though the erup- 
tion may not occur in the tract of that nerve. They are 
most frequently met during the continuance or pain. 

Serious mental disturbance is rare except in those 
cases associated with general paralysis. The symp- 
toms of ataxia may arise before those of general pa- 
ralysis appear, or the latter may be primary, and the 
spinal affection set in later. 

Sometimes the patient becomes irritable or melan- 
cholic, but generally is in good spirits, and very pa- 
tient. A very few instances of suicide have occurred 
in patients who dreaded a long and helpless illness. 

Among rarer symptoms or complications may be 
mentioned apoplectic attacks with hemiplegia (Lecoq) 
and aphasia, usually not permanent. 

A form of spinal or cerebro-spinal disease, which is 
probably a sclerosis, has been described by Friedreich, 
Carr§, Rutimeyer, and others, under the title of heredi- 
tary ataxia. It attacks several members of a family, 
sometimes appearing at the age of four yeara, some- 
times as late as the eighteenth year. 

There is not the lancinating pain, the ataxic gait 
appears early, and soon there is inco-ordination of the 
upper extremities ; the speech shows disturbance of 
co-ordination, and there is ataxic nystagmus ; tendon 
refles is absent ; there is often a slight diminution of 
sensibility ; mnscalar sense is not disturbed ; at length 
there is paraplegia with contracture ; bed-sores rarely 
form ; there is no disturbance of the bladder ; the mind 
is not affected. 

Rutimeyer thinks the lesion affects the spinal cord 
primarily ; the medulla oblongata and corpora quadri- 
gemina secondarily. It is certainly not simple locomo- 
tor ataxia. 

Bernhardt. Erb, and Voigt have given the percent- 
age of cases in which the different symptoms occur in 
locomotor ataxia. 
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^^1 A resume of the clinical history may group these ^| 
^^H symptoms together more connectedly. ^H 
^^P The earliest symptoms are apt to be mistaken or ^M 
neglected ; they are a temporary diplopia or blurring ^| 
of Wsion from presbyopia, vrhich soon passes ; occa- ^H 
sional attacks of pain in different parts of the body, ^H 
these Romefimes verv severe, but of momentary dnra- ^H 
tion; these attacks, thought to be rheumatic, recur ^| 
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attacks and jnst after ; circumscribed anEesthesia, often 
symmetrical ; more serious loss of vision from atroi)hy 
of optic nerve ; pupillary phenomena, Argyll-Robertson 
symptom ; occasionally deafness or tinnltjus, unilat- 
eral or bilateral ; weariness and rapidly occurring tired 
sensation on exercising ; absence of patella tendon re- 
flex ; various ti'ophic changes ; ataxic gait and inco-or- 
dination with at most only fugitive paralysis, and rarely 
even that. Such are the earlier symptoms, and those 
of the fuUy developed disease. 

As time elapses, the sensory and motor disturbances 
increase in gi-avity ; the ataxic phenomena become more 
and more marked, until walking and even standing is 
impossible ; sensation is finally entirely lost ; the arms 
as well as the legs are affected ; the patient is helpless. 
If to this blindness and deafness are added, his condi- 
tion is pitiable ; fortunately, this is rare. Death may 
result from some intercurrent disease, or from exhaua- 
tion. 

The disease is of long duration. The earlier stage, 
during wliich the patient can keep about, suffering only 
during the attacks of pain, may continue for ten to 
twenty years. There are frequent periods of remission, 
or even apparent cure. The average duration of typi- 
cal cases is eight or ten years. 

Diagnosis. — When the history ol a case is fnlly 
known, the early occurrence of lancinating pain in the 
legs or elsewhere, with a. sense of tiredness, occurring 
soon after exertion ; the pupillary and ocular phenome- 
na ; the absence of tendon reflex ; the anesthesia ; and 
the ataxic disturbance of motion, occnrring at a some- 
what later period — are eufficient for diagnosis. At a 
lat« period of the disease, if the history is not known, 
the diagnosis might be less clear. 

There may be anaesthesia and a resemblance to in- 
co-ordination arising from weakness in myelitis ; but in 
this case there will probably be little or no pain, and 
the weakness would show itself when the patient is 
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lying down. If the myelitis were at all acnte, the du- 
ration would probably have been short, with some 
jfebrile action. Spinal meningitis is not likely to be mis- 
taken for ataxia. 

In disease of the cerebellum there may be lack of 
co-ordination, with retention of muscular strength ; but 
the disturbance of co-ordination is mther different from 
that seen in ataxia. In walking, the patient has not 
the same gait, and there are head symptoms which are 
not fonnd in ataxia. 

Cerebro-spinjil eclerosia generally differs from ataxia 
in that there is more muscular weakness, tremor on 
performing voluntary acts, disturbance of speech, little 
or no disturbance of sensation, and ataxic inco-ordina- 
tion is rare. There are cases, however, where the dis- 
ease has extended to the posterior columns, which it is 
almost or quite impossible to diagnosticate from loco- 
motor ataxia, especially if tremor is absent, as occa- 
sionally happens. 

Prognosis. — In advanced cases recovery can not be 
expected ; there may be pauses in the progress of the 
disease, or the patient may grow worse so very slowly 
that both he and his friends are encouraged in the hope 
of his recovery, but such hopes are almost invariably 
delusive- Seasons of apparent improvement, in which 
the pains cease and the ataxia diminishes, are not rare 
in the earlier stages of the disease. It is not unlikely 
that reported cures are cases where snch improvement 
has occurred. If the disease is not too far advanced, 
ita progress may be checked by treatment ; individual 
symptoms can almost always be ameliorated. The du- 
ration is always long, extending over many years, and 
the knowledge of this fact is often a source of comfort 
to the patient and his friends. 

When the disease seems to be of short duration, yet 
to have advanced rapidly — cases which seem to mn an 
acute course — the prognosis is less unfavorable, though 
in such cases the diagnosis is not snre. Lesion of pe- 
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ripheral nerves may give rise to the symptoms observed 
under these circumstances. 

Treatment. — If possible, patients should be re- 
stricted in regard to exercise, especially walking, and 
forbidden to over-exert themselves so as to cause a 
sense of exhaustion. They should also avoid getting 
their feet wet, and exposure to draughts of cold air 
about the feet and legs. The extremities should be 
warmly clothed. Mental over-exertion, excessive care 
and worry, are only a little less injurious than physical 
exertion. Much indulgence in coitus should be abso- 
lutely forbidden. Benefit is found sometimes from 
confining the patient to bed duiing several weeks, 
every exertion and motion being forbidden, the patient 
not being allowed to rise for any purpose whatever. 
This can be endured by the patient only when accom- 
panied with daily frictions and massage. 

Of drugs, nitrate of silver, in doses of one quarter to 
one half a giuin three times daily, is of great beneiit 
in many cases ; many times this relieves the pain and 
increases the feeling of strength. Double chloride of 
gold and sodium is also recommended. Ergot lias been 
much used and commended. Iodide of potassium is 
sometimes followed by benefit. The galvanic current is 
well deserving of trial, and frequently seems to be of 
beneiit; it should be applied to the back, one pole 
being placed in the cervical region, either in the 
center of the back or on the side of the neck, the 
other pole being passed slowly over the dorsal and 
lumbar region. The daration of the application should 
not exceed from five to eight minutes ; a compara- 
tively weak current should be used, not so strong 
as to produce any discomfort. The actual cautery, 
I)a8sed very rapidly over the spine, may be of great 
sen'ice. 

In Europe, hydrotherapy is much commended. Cold 
baths are not to be recommended ; cool baths, with a 
temperature of from 70° to 80°, especially sponge-baths, 
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may often be used with advantage. Hot baths are to 
be avoided. 

The pains in the legs frequently require special 
treatment. Sometimea external applications, as lini- 
ments, especially irritating liniments, wiU give relief. 
A lotion composed of chloroform and alcohol, in vary- 
ing proportion, with a small amoant of tincture of 
aconite-i-oot, will often give relief ; this should be put 
on a piece of flannel wrapped around the limb, and cov- 
ered with a towel wet in water, to prevent evaporation. 
Sulphide of carbon may be used in the same way. 
Iodide of potassium internally is said to sometimes 
give relief. The actual cautery to the back may be 
used to relieve the pain in the legs. The galvanic cur- 
rent may be applied to the limb. If it is possible to 
relieve the pain without having resort to morphia, it is 
desirable to do so, especially in view of the long dura- 
tion of the disease ; sometimes, however, it is neces- 
sary to use that drug, and its effect is prompt. The 
frequent use of morphia endangers the development of 
the opium habit. 

lately nen-e-stretching has been tried ; many cases 
have seemed to be temporarily benefited, but it is rarely 
that any permanent benefit has been obtained. The 
lancinating pains have been more relieved than other 
symptoms by this operation, which deserves further 
trial. 
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SCLEROSIS. 
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MULTIPLE SCLEKOSIS, 

Multiple sclerosis is the name given to a chronic in- 
flammation of the interstitial tissue of the spinal cord 
and brain, occurring in patches of greater or less size 
scattered irregularly throughout the white substance, 
only rarely invading the gray substance. The proper 
nervous structures are affected secondarily, undergoing 
atrophy, and finally disappear. 

PATHOLOGirAL Anatomt. — The pathological pro- 
cess is similar to that found in interstitial inflammaCioD 
in other organs. The cell ular elements are increased in 
number and in size ; the fibrous tissue is increased ; the 
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nerve-fibers suffer in their nutrition, are secondarily 
affected with inflammatory changes, suffer atrophy, 
lose their medullary sheaths ; the axis cylinders persist 
for an indefinite time, and finally disappear. There is 
left then a close net-work of libers suiTounding and 
inclosing nuclei and cells of the neuroglia. Granular 
corpuscles are found in the earlier stages. The cord 
acquires sometimes a firm consistency, though it may 
be softer than normal ; it has a grayish, translucent 
appearance, the white substance somewhat resembling 
thus the gray substance. 

The walls of the blood-vessels are thickened, and it 
is impossible to tell how soon this change sets in. 

It is only exceptionally that the nerve-cells of the 
gray substance are altered. 

The spots of disease, varying greatly in size, may 
be situated in any portion of the central nervous sys- 
tem ; sometimes there are few in the cord and more in 
the brain, or the bi-ain may be the less affected. They 
are found in all parts of the brain, in the crura, pons, 
and medulla, and are perhaps less freqnent in the cere- 
bellum. The nerves, especially the optic and auditory 
nerves, may also be affected. 

.SjTIOLOGY. — The catise of sclerosis can be definitely 
determined in only a few cases. It is a disease of early 
adult life, yet it is found in childhood, and even in in- 
fancy, SeeligTOuller reporting a case aged one year and 
nine months ; several cases have been reported between 
four and ten years of age. It is, however, most fre- 
quent between twenty and thirty years. Charcot sets 
forty as the extreme limit when it appears. 

Heredity seems to have little or no setiological influ- 
ence, though Seeligmiiller reports four cases, all under 
ten years, in one family, 

Charcot and some others following him have stated 
that the disease is more common among women than 
men. This may be so to some extent, but statistics 
are too meager to settle this point. 
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Accidents involving the spine, causing concussion 
or jar of the cord, may be exciting causes of the dis- 
ease. Acute diseases, typhoid fever especially, may be 
followed by cerebro-spinal sclerosis. Protracted and 
excessive toil seems sometimes to be the canse; also 
mental disturbances, as worry, anxiety, or fright. 

Symptoms. — After injuries, mental shocks, or when 
following acate diseases, cerebro-spinal sclerosis may 
develop rapidly, so that an early diagnosis is possible. 
Generally, however, the first sympt<>ms are so insignifi- 
cant that they are not considered by the patient to be 
of importance, and so are neglected ; indeed, it is not 
possible to foretell whether the slight motor and sen- 
sory disturbances which first give warning of mora seri- 
ous trouble will continue, or may not prove mere tran- 
sitory phenomena. 

The earlier symptoms are generally not continuous ; 
they are also varied in character, sometimes referable 
to cerebral disturbance, sometimes to spinal ; the pa.- 
tient may be thought to be hysterical, or suffering sim- 
ply from neurasthenia. 

Very frequently the first complaint is in regard to 
motor disturbance— there is weakness, and it is difficult 
for the patient to ascend or descend stairs ; he wearies 
sooner than usual in walking ; he can no longer follow 
his usual occupation with comfort ; after a while a tre- 
mor of the hand is noticed, the handwriting becomes 
less legible, and then it is impossible to write on account 
of the tremor. 

The disturbances of sensation during the earlier 
stages are not constant ; there may be distress in the 
head, and sometimes headache or dizziness ; severe pain 
anywhere is rare, though it sometimes occurs ; there 
may be backache or weariness following exertion ; 
numbness and abnormal tingling sensations in the limbs 
are not uncommon. Diplopia and ambliopla are occa- 
sionally noticed. Nystagmus is a much more frequent 
symptom. 



MULTIPLE SCLEROSIS. 



These earlier symptoms may be present for many 
weeks or months La such slight degi'ee, or with such 
varying conditions of apparent good health, that no 
notice is taken of them. Finally they become so severe 
as to oblige the patient to acknowledge that he is ill ; 
it is more frequently the tremor and weakness which 
caase the most annoyance. Often there is so httle sen- 
sory disturbance, that the patient does not consider 
himself seriously sick. 

The tremor is characteristic. When at rest, the 
limbs are quiet and motionless ; when a voluntary 
motion is performed, the limb trembles, at first only 
slightly ; later, the tremor is so severe as to interfere 
seriously with the use of the hands. It is seen most 
clearly when the patient tries to perform some act re- 
quiring a careful balancing of the muscular forces, as 
the carrying a cup or spoon to the mouth, or the use of 
a pen. As the disease advances, the trembling may in- 
crease until all use of the limbs is impossible, or the 
whole body may be tossed about, or the tremor may 
disappear ; then there is left great weakness, partial 
paralysis. 

The legs are affected similarly to the anus, but the 
tremor is less easily recognized in them ; yet, by asking 
the patient to execute movements with the legs while 
lying or seated, the tremor can be recognized. There 
may be stiffness and weakness which interfere with 
walking, but differing from the inco-ordination found 
in ataxia. Aa the disease advances, the instability and 
weakness of the legs become so great as to oblige the 
patient to give up walking. 

The nystagmus, which has been mentioned in con- 
necUou with ocular affections, is due to the tremor of 
the muscles of the eyeball. The motion is a lateral 
one; it can sometimes be made more prominent by 
asking the patient to look to one side or at an object 
held near the eyes, so as to require an exertion of the 
will to adjust the axes of the eyes to distinct vision — 
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that is, when the eyes are at rest there ia no tremor, but 
a voluntaiy effort causes it. 

Allied to the other motor disturbancea is a peculiar 
manner of speaking: at first there is mei-eJy a slight 
hesitation, a drawling utterance; then there is more 
delay in pronouncing the individual syllables, and the 
sentences are, as it were, scanned. Some disturbance 
of speech is very common. 

Reflex motions are not lost, may be somewhat ex- 
aggerated, especially the patella-tendon reflex, except 
toward the close of the disease, or in the rare cases 
where the posterior columns are much affected, Ankle 
clonus may be present when tlie lateral columns are 
considerably diseased ; it may appear, and after a while 
disappear, according to changes in the cord during the 
progress of the disease. 

The electrical reaction of the muscles is not altered 
unless, in lare instances, the disease invades the ante- 
rior comua, and then there is muscular ati-ophy. 

In the later stages, sensation may be more affected, 
and spots of antesthesia may be foimd scattered over 
the limbs or body. Pain is rare even in the later stages. 
Disagreeable sensations of tingling, formication, a sen- 
sation as if the limbs were asleep, are not uncommon. 
A sinking or faint feeling may give much distress. 

Sometimes the cerebral symptoms are very promi- 
nent ; headache, dizziness or vertigo, change of dispo- 
sition, mental heaviness, are among the more frequent 
cerebral symptoms. 

Pseudo-apoplectic attacks may occur ; the patient 
suddenly becomes unconscious, is hemiplegic, and may 
have convulsions ; the symptoms closely resemble those 
of an ordinary attack of cerebral hjemorrhage. The 
attack may end fatally, or gradually consciousness is 
regained, the motor power returas, and the patient re- 
covers, yet is usually not quite so well as before the 
attack. The course of the temperature is a valuable 
aid in diagnosis in these attacks. According to Charcot, 
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the temperature rises with the coromencement of the 
attack, and may reach 104° within twenty-four hours ; 
unless death occurs, the temperature falls to normal by 
the second or third day. The pulse is also rapid at the 
beginning of the attack. Several of these apoplecti- 
form attacks may occur at intervals during the course 
of the disease. 

When the interetitial changes affect the posterior col- 
umns, we may have symptoms of locomotor ataxia com- 
plicating and masking those of the original disease. 
When the lateral columns are chiefly affected, symp- 
toms corresponding with the location of the disease 
will be noticed. 

Besides cerebro-spinal multiple sclerosis, some au- 
thors recognize a cerebral form and a spinal form of the 
disease. While it is true that the brain or. spinal cord 
may be chiefly aflect«d, it is very rare that either is 
exclusively the seat of the disease. Occasionally the 
spinal symptoms predominate, all mental phenomena, 
even trembling, being absent. Such a case may resem- 
ble simple chronic myelitis, except that the symptoms 
are more general and advance more irregulariy than in 
that disease. It is very doubtful whether cerebral 
sclerosis has ever been seen without lesion of the spinal 
cord. 

Diagnosis. — Multiple sclerosis was formerly con- 
founded with pamlysis agitans on account of the 
tremor. If the natum of this tremor is observed, it is 
scarcely possible to make snch a mistake ; in sclerosis 
the tremor ceases when the limbs are at rest, or is very 
much less marked in the few cases where it is so severe 
as to be nearly constant. In paralysis agitans the 
tremor is at least as well marked during repose, and 
uflually it is much diminished during voluntary exer- 
tion. 

Ordinary cases of chorea and multiple sclerosis are 
not likely to be mistaken, except where the tremor of 
sclerosis is extremely severe and almost continuous. 
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There is much similarity between the motions in snch a \ 
case and those found in severe cases of chorea, A care- 
ful study of the history and course of the disease | 
would probably prevent a mistake. 

Cerebral pachymeningitis may also resemble multi- 
ple sclerosis, but a careful study of the history of the I 
case and examination of the symptoms will guard i 
against error. 

When the sclerosis affects the posterior columns of 
the spinal cord, the symptoms may correspond in many 
respects with those found in locomotor ataxia. If the 
tremor is slight, or has not shown itself, and the tendon 
reflex is lost, it may not be possible to make a correct 
diagnosis. When the characteristic tremor is present, 
and the tendon reflex is retained, there should not be 
any mistake made. 

It may not always be easy to decide the diagnosis 
between sclerosis and genei-al paralysis, especially if j 
the mental symptoms are slight or entirely absent in 
the latter. In general paralysis there is tremor of the 
facial muscles and tongue during voluntary motion i 
rather than of the muscles of the extremity ; the pnpila 
may be unequal ; the disturbance of speech is different, , 
the person talks with an indistinctness of utterance 
and a hesitation, repeating his words or sentences, 
sometimes pausing for a few seconds or a minute, then 
liniBhing his sentence. In sclerosis the patient is aware 
that his health is defective ; in general paralysis he 
seems to consider himself well, and does not recognize 
symptoms which are e\'ident to others. If delusions of ' 
grandeur or other mental disturbances characteristic I 
of general paralysis show themselves, the diagnosis, of 
course, is easy. 

Pboososis. — When once multiple sclerosis has been 
certainly recognized, we must consider that the patient's 
fate is sealed, that he will not recover health, that the 
di-sease will probably steadily progress to a fatal ter- 
mination unless life is shortened by some intercurrent j 
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affection. The progress of the disease may, however, 
be intemipted by remissions of longer or shorter dura- 
tion ; during these the severity of the symptoms may 
diminish, and there may seem to be a flattering pros- 
pect of recovery, but the symptoms are sure to return. 

It is not possible to fix the duration of the disease 
with any degree of certainty ; from the time the nature 
of the affection is recognized to the fatal termination 
may be only twenty or thirty months, but is usually 
much longer, and, if the disease is confined chiefly to 
the spinal cord, its duration may extend to fifteen or 
twenty years. 

Treatment. — The general testimony of observers is 
that treatment is frequently of no avail. The remedies 
which have proved of temi^rary value are, nitrate of 
silver in doses of from J to J grain tliree times a day ; 
double chloride of gold and sodium, -^ grain ; ergot, 
iodide of potassium, and arsenic either by mouth or 
subcutaneously. Bathing has been recommended ; the 
baths should be neither too cold nor too hot, but cool 
rather than warm. Greater advantage may be expected 
from a persistent use of electricity ; the applications 
should be made daily or every other day with the gal- 
vanic current, not too strong, to the back, one pole above, 
the other below, over the spine ; the direction of the 
current is a matter of indifference — it may be varied at 
different sittings, A much weaker current may be 
passed transversely through the head, the poles being 
placed behind the ears ; great care must be taken not 
to use too strong a current. To obtain good results 
from electricity, it must be continued through many 
months. 

Patients should not be allowed to fatigue themselves, 
either by attending to the ordinary occupations of life, 
or by taking exercise under the impression that it will 
strengthen them ; over-fatigue of mind should also be 
avoided ; alcoliolic drinks had better be forbidden, and 
tea or coffee used only in moderation. 
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SCLEROSIS OF THE LATERAL COLUMNS. 

This afEection has also been called spastic spinal 
paralysis and spasmodic tabes dorsalis, and, though pre- 
viously described by Tdrck, was first recognized as a 
distinct form of sclerosis by Charcot, and later by Erb. 
Though for some years there was doubt whether scle- 
rosis of the lateral columns can properly be considered 
a distinct disease, the opinion seems to be gaining 
ground that it is distinct from other lesions of the 
cord. 

Pathological Arr atomy. — The pathological changes 
are such as are found in locomotor ataxia, and are 
generally confined to the lateral pyramidal tract — that 
portion of the lateral columns affected by secondary 
descending degeneration. The pathological change 
may extend somewhat beyond this region. A variety 
of lateral sclerosis, called by Charcot amyotrophic, is 
characteiTzed by destrnction of the nerve-cella in the 
anterior comua, in addition to the changes in the lat- 
eral columns. 

The cavses are obscure, and no aatisfactoi-y obser- 
vations have been made on that point. 

Symptoms. — The motor symptoms are most promi- 
nent, and may commence in the upper or lower ex- 
tremities ; rather more frequently, perhaps, in the latter. 
First is noticed a slight weakness and tendency to be- 
come easily fatigued. The weakness gradually in- 
creases until the patient has great difficulty in getting 
about, or is confined to the bed. This symptom may 
first appear in one limb only ; but after a while the 
other limb is also affected, and before death all four 
extremities are usually implicated. Ataxic symptoms 
are very seldom seen. 

Besides the above paralytic phenomena, a class of 
symptoms are developed which are peculiar to lesions 
of the pyramidal tracte. These may appear even in 
the early stages of the disease, when the weakness is 



^^^Bon: 



BCLEROSIS OF THE LATEEAL COLITMyS. 251 

as yet very slight ; they consist in spasmodic jerkings 
and tremors, with other signs of irritation. 

The tendon reflex is greatly exaggerated ; a very 
slight tap just below the linee causes the leg to jerk 
forward with considerable force ; other tendons also 
show an increase of reflex irritability, as in the arms 
just above the olecranon at the elbow, over the tendon 
of the triceps, or at the wrist, and sometimes over the 
tendons of the muscles of the shoulder and neck. An- 
kle clonus is generally very strong. 

Owing to this increase of tendon reflex, the patient's 
gait is peculiar, called by Erb the spastic gait, and thus 
described by him: "The legs are somewhat dragged, 
the feet seem to cleave to the ground, the tips of the 
feet find an obstacle in every Inequality of the ground ; 
every step is accompanied by a peculiar hopping eleva- 
tion of the whole body, dependent on a reflex contrac- 
tion of the calf ; the patient immediately gets upon his 
toes and slips forward on them, showing a tendency 
to fall forward. The legs are close together, held 
stiffly, the knees somewhat depressed forward. There 
is no throwing about of the feet. This gait depends on 
muscular tension and reflex contractions in the various 
groups of muscles, which are set in activity during the 
process of walking." 

The increase of reflex irritability is shown by spon- 
taneous jerking and twitching of the limbs occurring 
when the patient is lying down, but in extreme cases 
occurring also when he is sitting. The extensor mus- 
cles are most freq^lently affected ; sometimes, however, 
the flexors draw the knees and legs spasmodically ; the 
Bpasm consists simply of a strong tremor of the limbs, 
which is often excited by the act of stretching. A 
spasmodic stiffness of the limbs, at first intermittent, 
interferes vrith motion ; when this stiffness becomes 
continuous, there is permanent contracture of the 
limbs, the legs and feet being extended, the toes are 
.sometimes flexed ; the adductor muscles keep the legs 
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closely approximated to each other. The arms are 
much less frequently affected with contractui'e. 

Erb found the skin reflexes genei'aUy normal in 
about two thirds of hia cases, increased in hardly 
one third. He found the faradic and galvanic excit- 
ability of the motor nerves slightly lowered, never 
increased. 

The functions of the bladder and rectum, ajid the 
sexual function, are not interfered with. 

There are no brain nor bulbar symptoms. Sensa- 
tion is not disturbed when only the lateral columns are 
diseased. 

AMYOTROPHIC LATERAL SCXBBOSIS. 

Charcot first described a form of disease in which 
sclerosis of the lateral columns is associated with atro* 
phy and destruction of the cells of the anterior comua. 
The pathological changes are the same as those in lat- 
eral sclerosis, with the addition of destruction of nerve- 
cells of the anterior comua, those in the upper part of 
the cervical region being most affected ; one group of 
cells is not more likely to be diseased than another ; 
both sides are usually affected. The hypoglossal nn- 
cleus, and sometimes the other nerve-centers of the me- 
dulla oblongata, may be affected as well as the cells in 
the cervical region of the cord. 

The nerve-roots and trunks, which take their origin 
from the diseased comua, suffer secondary atrophy, 
and the muscles supplied by them undergo the usual 
atrophic changes. 

The first symptom is a weakness nf the hands, fol- 
lowed soon by wasting and spasmodic rigidity ; fibril- 
lary contractions are generally to be seen in the affected 
muscles. Finally, the symptoms of bulbar paralysis 
(labio-glosso-laryngeal paralysis) show themselves ; the 
tongue and lips are paralyzed, swallowing is difl5cult or 
impossible, and speech is very much interfered with. 
The legs rarely show marked signs of wasting; the 
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symptoms, as already described as due to lateral scle- 
rosis, are developed in the legs. 

The electrical contractility of the muscles suffers 
in so far as there is atrophy. Sensation is but little 
disturbed, though there is sometimes a painful hyper- 
esthesia of the muscles affected. Sometimes the con- 
tractures disappear before death. 

The prognosis is decidedly unfavorable, and the 
course of the disease much more rapid than that of 
simple lateral sclerosis, the usual duration being only 
two or three years. 

Peognosis and Diagnosis. — The progress of the 
disease is very slow, and, interrupted by periods of re- 
mission, it may extend through many years. 

Recovery is more frequent in cases of lateral sclero- 
Ks than in many other forms of chi'onic disease of the 
spinal cord. The disease itself rarely causes death, the 
fatal termination usually occurring in consequence of 
Borne complication. 

There is no other disease in which such a complex of 
symptoms is found as described above ; the reflex and 
spasmodic phenomena are peculiar, and, so far as 
known, occur only when the lateral pyramidal tracts 
are affected. "When these tracts are subject to second- 
ary degeneration, the result of cerebral disease or dis- 
ease of the mesencephalon, similai' reflex phenomena 
are observed ; but then the history of the origin and 
progress of the disease wUl render a diagnosis easy, 
and even without these the hemiplegic character of the 
symptoms would indicate their cerebral origin. 

In multiple sclerosis the lateral columns may be 
chiefly affected, in which case the symptoms peculiar 
to Buch lesion will predominate, and, if the disease ex- 
tends but little beyond those columns, an error of diag- 
nosis is inevitable. Generally, however, there will be 
other symptoms pointing in the right direction. The 
physician's skill will be tested in unraveling the com- 
plication of symptoms so as to recognize those dejwnd- 
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ing upon lateral sclerosis and those depending upon 
sclerosis of other parts. 

Tbeatment. — Coniparatively little may be said in 
regard to treatment ; nitrate of silver is recommended 
by some. Erb mentions the galvanic current as afford- 
ing the best results ; he also favors a ^^ reasonably con- 
ducted water treatment " ; indeed, the treatment is very 
similar to that in other cases of chronic myelitis. 
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PSEUDO-nTPEBTROPHIO PARALYSIS. 

Ddchenne, G. B., De r^lectrisation localis6e, 3" edit., 1872. 
— Ohd, W. M., Notes of a Case of Ditchenne'sPaeudo-hj-pertropbic 
UuBCular Paralysis. Med. Chir. Trana., Sd Series, vols, ixxix, 
xlii.— PooHE, C. T. New York Med. Jour., 1OT6.— Moore, JL 
Lancet, June 19, 1880.— Geesard, G. S. Phila. Med. Times, 
Oct 16, 1875, — GowKRS, Pseudo-Iiypertropbic Paralysis. Lon- 
don, 1S79. 

.^JrroLOGT. — TLis disease is almost confined to males, 
very few cases having been seen among females. It is 
not uncommon to find seveml cases in the same family, 
the boys being affected, and the girls as a rule escaping. 
"When several branches of a family are affected, the dis- 
ease is almost invariably found among the mother's 
relatives, not the father's. 

The subjects of pseudo-mnscular hypertrophy are 
children ; very few adults are attacked ; it usually be- 
gins before six years, and sometimes before the child 
learns to walk. Growers finds that it begins later in 
girls than in boys. 

The conditions or circnnastancea which cause the 
disease to appear are unknown. 

Symptoms. — The earliest noticeable symptom is 
diminution of motor power : the child either learns to 
walk late, or loses its steadiness and acquires peculiari- 
ties of gait and posture. Notwithstanding this weak- 
ness, the muscles seem to be of good size, e3i>ecially 
those of the calves, and the parents think it is strange 
that, with such large, plump legs, their children find so 
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much trouble in getting about. Tliis apparent hyper- 
trophy may be noticed in other muscles, as those of 
the thigh, the glutei, more rarely those of the upper 
extremity. Duchenne gives a representation of a pa- 
tient who had enlargement, apparently, of all the mus- 
cles except the pectorals, which were atrophied. 

Slowly the weakness extends and increases ; the en- 
largement of muscles does not extend, but the loss of 
power is usually attended with atrophy, so that the pa- 
tient finally appears reduced almost to a skeleton with 
enormously large legs. 

The loss of power in various muscles leads to pecul- 
iarities of posture and gait which are characteristic. 
The patient, in standing, throws his abdomen forward, 
his shoulders backward, and bends his head slightly 
forward so as to keep his balance. Duchenne thinks 
this posture is caused by weakness of the muscles of 
the back. Growers ascribes it to weakness ot the exten- 
sors of the hip, which causes the pelvis to incline for- 
ward more than normal. "When this lordosis is marked, 
if the patient stands, a plumb-line falling from the 
shoulders passes more or less in rear of the sacrum. In 
standing, the patient keeps his feet widely separated, 
and walks with a waddling or rolling gait, which de- 
pends upon the weakness of the glutasi. 

When the weakness has advanced only a little, the 
patients need to help themselves with their arms in ris- 
ing from a chair, and, if the loss of power is consider- 
able, the patient must help himseK more, and, so to 
speak, climbs up his own legs. Gowers describes the 
different ways in which patients assist themselves : 
Some put their hands on their knees, then on the 
thighs, grasping them, and the hands are moved alter- 
nately higher and higher until they are upright ; oth- 
ers, to rise from the floor, take a position on hands and 
knees, then on hands and feet, or rather toes, with the 
feet wide apart, then, moving the hands l>ackward on 
the gi'ound till the legs are nearly perpendicular, they 
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put one hand on one knee, and with a alight spring rise 
upright. 

Fibrillary twitchings are often seen in muscles un- 
dergoing atrophy, as In progi'essive muscular atrophy. 

Reflex functions, cutaneous and tendinous, suffer, 
apparently, according to the amount of disease in the 
muscles. 

Electrical reactions are diminished in proportion to 
the muscular atrophy and the amount of fat deposited, 
a large increase of fat making it necessary to use a 
stronger current to obtain equal reac^tion. 

Sensibility is not disturbed, and it is very rare that 
there is pain. 

Mental powers are only exceptionally blunted. In 
a few cases epileptic fits have been recorded ; but, as 
Gowers eays, they are probably the result of an associ- 
ated, not of a related, cerebral disease. 

The progress of the disease is slow ; gradually one 
mnscle after another is affected, sometimes one side be- 
ing attacked a little before the other, but usually both 
nearly together. There are periods of quiescence, but 
the tendency is steadily onward. When' the disease 
commences early, life is not prolonged many years ; 
when later, the patients may live to adult years. Usu- 
ally death occurs between ten and twenty-five. Death 
is usually caused by some intercurrent disease, often of 
the respiratory organs. 

Pathological Anatomy. — The hypertrophied mus- 
cles are found at the autopsy to be largely composed of 
fat ; the muscular fibers are diminished in size and 
widely separated by masses of connective tissue filled 
with fat. Statements of observers do not agree as to 
fatty degeneration of the muscular fibers ; probably it 
sometimes occurs ; they more frequently suffer simple 
atrophy. Finally, the muscular tissue disappears and 
gives place to fibrous tissue. 

Changes in the spinal coi-d are not constant. Many 
times none have been found, sometimes the cells of the 
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anterior comua are more or les5 diseased, and some- 
times the white substance near the gray is diseased. 
Gowers eonclades that pseudo-hypertrophic paralysis 
of early life is not a disease of the spinal cord. 

The only constant change found, in all cases, so far, 
has been the muscular degeneration. I am not pre- 
pared to accept Friedreich's views as to the nature of 
the affection, I can not form any satisfactory theory, 
and must leave that for the developments which may 
be learned in the future. 

Diagnosis.— There is no danger of mistaking the 
fully develojwd disease if care ia taken in examination. 
If the legs or thighs are not much hypertrophied, there 
may be some doubt about the nature of the disease, and 
progi-essive muscular atrophy may be thought to be 
I)resent. In the earliest stage a poition of muscle may 
be removed by a "harpoon," and examined under the 
microscope in order to settle the diagnosis. 

. Prognosis. — The most that can lje hoped is that the 
disease will cease advancing for a while. What has 
been said in regard to its course and progress will aid 
to an intelligent prognosis. If in any case, however, 
friends desire to know how long a child thus afflicted 
will live, we need to be cautious about giving a detillite 
answer. We do not know. 

Tkeatment. — The plan recommended for progres- 
sive muscular atrophy is that which is most rational. 
Gowers has obtained slight beneiit from arsenic and 
from phosphorus. 
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SIMPLE NEURITIS. 

Pathological Anatomy.— The nerve-fibers, or the 
Bheath of the nerve, may be the seat of inflammation, 
which may be acute or chronic, ^Vhen the nerve-fibei-a 
are affected, the nuclei in the neurilemma are multi- 
plied, the medullaiy substance divides and undergoes 
a granular or fatty degeneration, tlie asia cylinder may 
be hypertrophied, but finally is destroyed, and there 
remains only a fibrous band in place of the nerve. When 
the sheath of the nerve, the perineuriam, is chiefly af- 
fected, it becomes thickened by formation of new tis- 
sue and the infiltration of serum ; the ner\'e-fibers are 
compressed, and undei^o degeneration secondarily. 
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In acute neailtis the nerve is rather more congested, 
the nerve-fibers are the more frequently most affected, 
and pus is more likely to form ; sometimes hiemor- 
rhages occur into the sheaths of the nerve, leaving 
pigmentation after the blood has been absorbed. 

Chronic neuritis may follow as the result of acute, 
or may occur spontaneously ; the sheath is more likely 
to be the chief seat of the disease, and the nerve-trunk 
is thereby much thickened. The nerve-fibers degener- 
ate and undergo atrophy. 

The nerve bey<.)nd the seat of inflammation under- 
goes the secondary WaUerian changes when the fibers 
are entirely severed. 

Trophic changes in the limbs may follow as results 
of the neuritis. 

.Etiology. — Injuries are the most common cause of 
neuritis. All lunds of wounds, bruises, and contusions 
may give rise to the disease ; tumors, abscesses and 
inflammatory changes in the vicinity of the nerve, com- 
pression of the nerve, whether from external or inter- 
nal causes, may give rise to the disturbance. Rheumatic 
thickening of the sheath, from exposure to cold, is a 
very common cause. Neuritis sometimes occurs after 
eruptive fevers or diphtheria, or is the result of syphilis. 

Symptoms. — Pain is the most prominent symptom 
of neuritis, at least in the patient's opinion. There 
may be fever with chills before the pain is felt \ bat this 
is not very common. Tlie pain ia often severe, of a 
burning character, sometimes more aching in nature ; 
it is felt in the coarse of the peripheral distribution of 
the neiTe ; the limb is hyi)erfesthetic, sometimes a very 
Blight touch causing distress ; there is always tender- 
ness over the course of the nerve, especially where it 
is superficial. The pain is continuous, but with sea- 
sons of exacerbation ; often is most severe at night. 

When the nerve is seriously affected, the sense of 
touch is much diminished or lost ; even in rather mild 
oases there ia a dullness of that sense, yet the aniea- 
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thetic part may be very tender, and a slight pressure 
may cause pain. 

The pain may prevent motion, but subseq^ll?ntIy the 
muscles to which the nerve is distributed lose their 
power, are paralyzed, and undergo more or less wast- 
ing according to the amount of change in the nerve. 
When the nerve is entirely destroyed, the motor pa- 
ralysis is complete, the atrophy extreme, with the reac- 
tion of degeneration. 

When the muscles are only partially paralyzed there 
may be tremor, very closely resembling the tremor of 
eclerosis ; or more extensive spasm and twitching may 
occur. 

After the acute symptoms have snbsided, or from 
the beginning in other cases, a chronic neuritis may be 
recognized. The symptoms are the same, though per- 
haps less severe than in the acute, except that there 
is no fever, and at length other symptoms are added. 
The pain may have less of the burning character, but 
be quite as wearing ; often, however, it is only moder- 
ate in degree, and in very mild cases is not present con- 
tinuously ; it is excited or increased by use of the limb. 
The nnmbness and pricking are the same as when the 
disease is acute. There is always tenderaess over the 
affected nerve, which is often swollen. 

The motor disturbance is the same as in acute neu- 
ritis, but may be more slowly developed ; the reaction 
of degeneration is proportionate to the amount of atro- 
phy ; when the disease is very slight, the electrical irri- 
tability may be increased. Tremor, as in sclerosis, is 
more common than in the acute form. 

Trophic changes in other than the muscular tissue 
are almost always noticed. These have been studied 
especially by Mitchell, and consist in herj^tic, vesic- 
ular, and other eruptions, atrophy of the skin, "glos- 
sy skin," with a peculiar hypersesthetic condition, 
"causalgia." The nails may become clubbed, brittle; 
their growth is less rapid. The hair is brittle, may fall 
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off, or may grow abnonaaliy long, or it may become 
white. 

Acute rteiiritis may be of short duration, the nerve 
soon recovering its normal condition. Chronic neuri- 
tis persists for many weeks or months, and, when it 
has apparently disappeared, tlie symptoms are easily 
excited agaiu. 

Neuritis shows a tendency to extend toward the 
nerve-centers, or to pass to adjoining nerves. Not in- 
frequently the inflammation extends until it seems as 
if all the nerves of the limb, were affected. I have 
seen this in the arm rather than the leg, perhaps be- 
cause the jiatienta could not or would not give the limb 
the needed rest. This extension is not always by con- 
tinuity ; the inflammation may jump over a stretch of 
healthy tissue. The disease may extend to the cord, 
and thereby death may result. 

PKOGNOSia.— The patient's life is only rarely threat- 
ened when the disease extends to the nerve-centers. 
Perfect recovery is possible when the disease has con- 
tinued comparatively long, if the changes have not 
become too extensive, and even serious and severe 
cases may do well. Many times, however, the tro- 
phic changes in muscles and other structures are so 
considerable that a complete recovery of function is 
not possible ; the symptoms of neuritis disappear, but 
the parts remain partially helpless. In less favorable 
cases more or less pain may Ije felt at intervals, show- 
ing that the nerve-libers are still subject to irritating 
influences. A relapse, or a second attack, is not uncom- 
monly the re.sult of comparatively slight imprudence 
in over-exertion or exposure. 

Tbeatmknt.— Rest is of great importance in both 
acute and chronic neuritis. The limb affected shonld 
be kept quiet ; if necessary, the patient should be con- 
fined to bed. If the arm is affected, it may be well to 
secure a splint lightly to the limb. 

In acute cases, ctild may be applied constantly over 
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the seat of the inflamed nerve. A rnbber bag, so ar- 
ranged that a stream of cold water will flow continu- 
ously through it, is convenient. 

Cfalvanism has been advised, and is of benefit in 
some cases. It is not likely to do much good in acute 
cases, and in chronic is often less usefud than blister- 
ing ; it may even increase the pain and aggi-avate the 
symptoms. After recovery is fairly established, and 
the pain has ceased, electricity will be of value in re- 
Btoring the use of the paitiaUy paralyzed muscles. 

In subacute and ch^nic cases the most efficient 
means is blistering. A blister the size of a ten-cent 
piece or a quarter should be put over the tender points 
in the course of the nerves. If several nerve-trunks are 
affected, one after the other may be thus treated. It is 
not well to apply many at one time. Sometimes the 
pain is worse until a day or two after the blister is 
drawn,' when a marked relief will be exjwrienced ; the 
blister seems to be of most benefit while the raw sur- 
feoe is healing ; for this reason the healing should be 
favored as much as possible by not rem()ving the cuti- 
cle, and by avoidance of irritating ointments and tic- 
tion. 

It may be necessary to control pain by giving mor- 
phia or other narcotics. A four-per-cent solution of 
carbolic acid, applied to the limb on compresses, may be 
nseful in relieving the pain. 

Salicylic acid in rheumatic cases, iodide of jxilas- 
' slum, quinine in rather large doses, and, later, cod-liver 
oil and other tonics, would be of value. 

Duiing convalescence, when pain has nearly or quite 
ceased, electricity, massage, passive exercise, or the 
Swedish movement, may be used to restore function 
) and increase the nutrition of the limb. 

In syi>hilitic neuritis, of course the specific treats 
ment should be used. 
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MULTIPLi: NEURITIS (Di 



NlUUTIS). 

Pathological Anatomy. — The affected nerves 
show no special gross change ; they do not seem to be 
enlarged or congested. Under the microscope the 
nerve-fibers are found to have uDdergone extensive 
changes. There is inflammation, and below this the 
medullary sheaths, with the axis cylinders, are seg- 
mented, then divided into smaller granular masses, and 
finally these are absorbed. The nuclei increase in 
numbers. There is only a moderate increase of the 
interstitial tis.sue. 

The muscles show changes dne to degeneration — a 
granular appearance ; fat is deposited between their 
fibers, which may undergo simple atrophy ; their nu- 
clei are multiplied. 

Etiology. — Exposure to cold and over-exertion 
are considered irajwrtant as causes. Certainly many 
patients refer their disea.se to " catching cold." Cas- 
pari suggests that multiple neuritis may be an infec- 
tious disease. 

It has been thought by several, who have had op- 
portunity to observe it, that beri-beri, or kak-ke, is a 
multiple neuritis, Schenbe haa carefully examined 
twenty cases, post-mortem, and reaches this conclu- 
sion. 

Symptoms. — The disease may begin with fever, pre- 
ceded or not by a chill, or the fever may be absent. 
The pnlse is habitually rapid throughout the disease. 
Pain and stiffness in the limbs are usually first to at- 
tract the patient's attent^ion — usually the legs, some- 
times the arms, being first affected. Any effort to move 
the limba increases the pain, which may then be most 
acutely felt about the joints. A hyperesthesia of the 
muscles increases the resemblance to rheumatic fever. 

Ttie pain is almoi^t constant, may he extremely se- 
vere, is attended with a sensation of tingling or prick- 
ing, or may be of a burning character, as if very hot 
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water were applied to the limb. Sometimes the pain 
seems to be confined to the course of the diseased nerve 
or nerves, or it is generally diffused over the region to 
which the nerve is distributed. Not only is there gen- 
eral hyperiesthesia to pressure, but the course of the 
nerve is tender, and, upon pressure over the nerve- 
tranks, the pain is increased In the limb also. 

The sense of touch is diminished in the affected 
parts ; especially is this noticed by the patient after 
the pain has partially or entii'ely disappeai-ed. 

The muscles sujiiilied by the affected nerves are par- 
tially paralyzed early in the course of the disease, yet 
motion is restricted more by the pain excited than by 
the weakness ; later there may be total paralysis of 
single muscles or groups of muscles. 

The cutaneous i-eflexea are absent in about half, and 
the patellar tendon reflex is absent in more than nine 
tenths of the cases ; the latter is very late in returning. 

The limbs are more or less flexed, and this position 
may be maintained by contracture of the muscles ; then 
passive extension is very painful. 

The muscles waste and show the reaction of degen- 
eration. This change may occur very rapidly in acute 
cases. Abnormal positions of the fingers and limbs 
may be caused by the wasting, as in other cases of raus- 
cnlar atrophy. 

Trophic changes may be seen in the skin, occasion- 
ally there is oedema of the limbs, and sometimes ex- 
cessive sweating. 

The inflammation extends more or less rapidly from 
nerve to ner\-e, not following any regular order, though 
the disease is usually roughly symmetrical, both legs 
or both arms being affected at about the same time. 
The different muscles are not equally paralyzed on the 
two sides. 

Mental and cerebral symptoms are usually wanting ; 
when present, they have seemed to be due ti> some 
complication ; the suffering has seemed to give rise to a 
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hyaterical condirion ; occasionally a mild nocturnal de- 
Urium is noticed. 

The paralysis may extend until so extensive that 
life is threatened, and death may result from paralysis 
of the respiratory nerves. In most cases, however, 
after a time the pain and tenderness diminish and final- 
ly disappear, leaving the ansesthesia and weakness. 
Recovery is slow, delayed by contractions of the limbs, 
and, if the nerve-structures have been seriously dam- 
aged, it may never be complete. 

Diagnosis.— Multiple neuritis ie most likely to be 
confounded with anterior poliomyelitis, progressive 
muscular atrophy, lead paralysis, and rheumatic fever. 

The sensory disturbances distinguish it from disease 
of the cells of the anterior cornua of the coi-d ; these 
and the marked changes in electi-ical reactions will dis- 
tinguish it from progressive muscular atrophy, where 
there are only very slight electrical changes, simple 
diminution of reaction, and rarely if ever the reaction 
of degeneration. Lead paralysis has many of the symp- 
toms of multiple neuritis ; but. as a rule, the sensory 
disturbance is less severe ; the other signs of lead-poi- 
soning and the eliminarion of lead by the kidneys nn- 
der the use of iodide of potassium are of value in mak- 
ing a diagnosis. 

It is only at the very beginning that neuritis and 
rheamatic fever resemble each other; the latter is ac- 
companied with a higher temperature, and soon the 
joint affection and the course of the disease will make 
the diagnosis clear. 

Treatment. — During the earlier stages of the dis- 
ease, salicylic acid or the salicylate of soda, in large 
doses, is apparently of most value. Bags of hot water 
to the spine have seemed to relieve the pain ; hot baths 
are said to be helpful. Small and frequently repeated 
doses of aconite are sometimes of value. 

The chief indication at first is to relieve pain. Mor- 
phia should be given as freely as needed. For external 
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use, chloroform, or a four- to five-per-eent solution of 
carbolic acid, may be found serviceable. A subcutane- 
ous injection of a two-per-cent solution of cai'bolic acid 
is recommended by Caspari. If the disease is not 
widespread, blisters might be of advantage. 

Rest in bed is, of course, necessary ; massage and 
passive motion should not be attempted till after the 
disease has come to a standstill. The same is true of 
electricity. These agents are, however, of great value 
in restoring their function to the paralyzed muscles ; 
the galvanic current is preferable in most cases. Mass- 
age and passive motion should be used systematically 
to overcome the contractures which remain after the 
acute symptoms have disappeared. 
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may be absent for days or montlis. An extended pe- 
riod of freedom from all pain is rare in a patient very 
much affected. In severe cases remissions are more 
common than intermissions. The first attacks are often 
comparatively light, and the severity of the pain gradu- 
ally increases as the attacks multiply. 

The pain is always felt either at one point of a nerve 
or along the course of a nerve. Not infrequently a 
patient unacquainted with anatomy will map out the 
affected nerve and its branches. The locality of the 
pain may be different in the different attacks, shifting 
perhaps to the opposite side of the body. When the 
pain always affects the same nerve, there is a strong 
probability that it is due to an organic lesion of that 
nerve. 

In the beginning of the disease, and in uncompli- 
cated cases throughout, there is no elevation of tem- 
perature. 

When one nen-e has been long the seat of pain, there 
is usually a loss of acuteness in common sensibility of 
the skin, and an increase in acuteness to sensation of 
pain. Certain points become tender, so that a very 
light touch is painful. These points, points doulou- 
reux, were specially studied by Valleix, and are some- 
times named from him. They are found where the 
nerve i)asse8 through bony canals, or through fascia;, 
becoming thus superficial. These points may not be 
I>ainful when the disease lias but recently commenced ; 
sometimes they are entirely wanting. If the pain is 
clearly intermittent, they may not be tender to pressure 
dnring the intermission. It is not uncommon to find 
the spinous processes of the vertebrse, between which 
the affected ner\-es pass, painful upon pressure, points 
apopTiysaires. 

The pain of neuralgia is increased by all motions of 
the affected parts ; thus, motions of the jaw in chewing, 
or of the face in talking and laughing, will increase the 
severity of facial neuralgia ; so walking will render the 
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Buffering more severe in sciatica. Necessarily, there- 
fore, under such conditions, neuralgia will interfere 
with motion. 

Besides the above causes of immobility, there may 
be actual weakness of the muscles, a partial paralysis. 
Twitchings, tremor, and even more severe spasms of 
the muscles, may attend the paroxysm as well as pre- 
cede it. 

There may be changes in the circulation or the nu- 
trition of the affected parts. The ai-teries are at first 
contracted, and the skin is pale ; later, relaxation of 
the vessels gives rise to a more congested appearance, 
and there may even be a tendency to cyanosis. (Ede- 
ma is sometimes noticed in the limbs or face. The se- 
cretions may also be altered, the tears flow freely, and 
the saliva and urinary secretions are abundant. 

Pecided trophic changes are usual in old, obstinate 
oases, especially in neuralgia of the limbs ; the muscles 
are wasted more than can be explained by their lack of 
exercise. This wasting has been explained by the 
changes in the nerve which give rise to the pain, peri- 
neuritis, or by supposing a change in the circulation of 
the cord, and hence disturbance of nutrition in the 
motor cells of the anterior comua. 

Cutaneous eruptions, herpes, erytliema, pemphigus, 
urticaria, and psoriasis may be found among the com- 
plications of neuralgia. The skin may become thick- 
ened, and the hair may change color. 

Except in severe and long-continued cases, the gen- 
eral health and disposition rarely suffer. Persistent 
and extreme pain, however, impairs the digestion, dis- 
turbs sleep, prevents exercise, taxes the endurance, and 
at length there is evident a disturbance of the general 
health ; tJie temper becomes more irritable and peevish, 
mental power may be weakened, and finally there may 
be insanity. This is rare, as the patients usually quick- 
ly regain health when there is even temporary relief 
from pain. 
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TEIPAOlAl NEDKALGU (PBOE0p*L0Ji} 
Is one of the most common forma of neuralgia. As the 
branches of the fifth nerve pass through bony canals 
they are much more readily compressed by a very slight 
swelling of their sheaths, and the pain thus produced 
is proportionately severe. 

Exposure to cold, decayed teeth, and exostosis are 
likely to be among the causes ; but disturbance of the 
stomach, intestines, generative organs, and other dis- 
tant parts, may give rise to the disease. 

Tlie symptoms are such as have been already de- 
scribed. The pain is often excess he; spasm of all the 
muscles of the affected side of the face is excited by 
the agony. The painful points are the palpebral, at 
the external part of the upper eyelid ; the supra- 
orbital, where the frontal nei-ve turns up over the edge 
of the brow ; the nasal, at the upper part of the nose ; 
the vialar ; the iri/ra-orhital, at the point of emer- 
gence of the infra-orbital nerve ; the mental, where the 
Inferior maxillary nerve ends in the mental and passes 
out from the foramen. There are less important points 
mentioned: the ocular; the labial; the lingual; the 
parietal, which is common with the cervico-occipital 
neuralgia. The points apophysaires are found over 
the spinous processes of the fii-st and second cervical 
vertebrge and the occipital protuberance. 

The conjunctiva of the eye on the affected side, and 
sometimes of the opposite eye, may be deeply con- 
gested, tears may flow freely, and the nasal mucous 
membrane may secrete profnsely. The pupil is often 
dilated. 



CERVICO-OCCIPITAL NEURALGIA 



la seated in the region to which the first four cervical 
nerves (cervical plexus) are distributed. This includes 
the back and side of the head as far forward as the ear, 
the neck and apex of the shoulder, and posterior part 
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of the lower Jaw. The painful points are the occipital, 
between the mastoid process and the first vertebra ; the 
mastoid, over that process close to the ear near the exit 
of the seventh nerve ; the parietal, in common with 
trifacial nenraJgia, and sometimes the rim of the ear is 
tender. The points apophysaires are over the foiu' 
upper cervical vertebrje. 

It is important not to mistake the pain caused by 
caries of the upper cervical vertebra for this form of 
neuralgia. 

When the nerves of the brachial plexas are involved 
we have cervico-brachial neuralgia. This is more fre- 
quently traumatic in origin. The painful points are 
fotmd iu the axilla, over the medhin nerve at the elbow, 
the ulnar just above the elbow, the radial where it fol- 
lows round the humerus, at the lower angle of the 
scapula, and at the lower end of the ulna. The points 
apophysaires are over the lower cer^-ical and upper 
dorsal vertebrae. 

Many times there is really chronic neuritis as cause 
of the pain. 

DOESO-INTERCOSTAL NE0RALGIA 

Is a very frequent form. The thoracic nerves are in- 
volved ; it is rather more frequent on the left side ; it is 
one of the accompauiments of various pulmonary dis- 
eases ; is common in phthisis. Herpes zoster is very 
common around the chest ; it may be excited by dis- 
turbances of the abdominal viscera, especially of the 
stomach. 

The painful points ai'e found just to the side of the 
vertabrEB ; then near the center of the course of the in- 
tercostal nerves ; and, anteriorly, the region of terminal 
expansion, as Trousseau calls it. In tracing the nerve, 
the curvUinear course of the ribs should not be forgot- 
ten. The points apophysaires are found over the ver- 
tebrse corresponding ^vith the affected ner\'e. 

Infra-mammary neuralgia is one variety of inter- 
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costal, which gives much annoyance and causes mQch 
suffering, exciting, also, feara in the patient of inflam- 
mation of the breast. 

When intercostal neuralgia is severe, the respiration 
is disturbed, rapid, and painful ; the pain radiates to 
the arm ; there is palpitation, and angina pectoris may 
be closely simulated. 

LUMBO-ABDOMINAL NEUBAIX3IA 

Is the name given to the disease when the crural plexus 
is the seat of pain. The painful points are near tho 
spinal column ; just above the crest of the ilium, near 
its center ; above the pubis ; near the lower part of the 
rectus muscle ; there may be points in the vagina or 
about the scrotum ; over the anterior-superior spinous 
process ; over the crural nerve as it passes out from un- 
der Poupart's ligament ; on the inside of the knee-pan ; 
and over the saphenous nerve in front of the ankle. 

Sometimes congestion and hjemon-hages from the 
uterus and vagina seem to depend upon this neuralgia. 
The pain may lead to a suspicion of uterine disease. 
Lumbago may be distinguished by the fact that mo- 
tion causes pain, which is absent during complete quiet. 
The pain caused by renal calculi may be mistaken for 
neuralgia. 

SCIATICA 

la one of the most common, most rebellious of neural- 
gias ; it is rather more frequent in men. In the ma- 
jority of cases there is a neuritis. Between the par- 
oxysms of pain there is usually an aching or burning 
sensation ; a heavy, braised feeling. Exertion will of- 
ten cause a relapse. 

The painful points are : near the sacrum ; where the 
nerve emerges from the pelvis ; near the gieat trochan- 
ter of the femur (Erb considers this the most constant) ; 
at the lower border of the gluteus muscle ; in the pop- 
liteal spac« ; frequently the whole course of the nerve 
in the thigh is tender, and it can be felt to be enlai^ed ; 
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JHst below tlie head of the fibula ; behmd the OQter 
ankle. 

Wasting of muscular tissue of the leg is not uncom- 
mon in cases of long standing. 

Etiology. — Anstie considered every case of neu- 
ralgia to be one of debility. This is somewhat too 
sweeping a statement, yet it is true of most patients 
suffering from this affection, that they are below par in 
physical or nervous strength. 

Heredity is an important factor in the (etiology of 
neuralgia. A large proportion of the patients are born 
with less than the normal nervous stamina ; the parents 
may not have neuralgia, but the children have less than 
normal strength and vigor. Much might be written on 
this division, but it is scarcely necessary. 

Women are more subject to some forms than men ; 
some authors consider that the majority of patients are 
women, and this is probably true, though Axenfeld 
says the difference is less than is usually supposed. 

Cliildren rarely have neuralgia. The most suscepti- 
ble age is middle life. The more marked the heredi- 
tary tendency, the earlier the disease will be likely to 
appear. 

It is necessary only to mention that a predisposition 
to neural^a may be fostered, or even developed, by hy- 
gienic surroundings, by overwork, by anxiety, grief, 
etc. These influences are much the more powerful in 
youth, yet do not lose their power in adult yeara 

Acute and chronic disease may bring the system 
into such a state of amemia or debility as to greatly 
favor an outbreak of neuralgia. 

Among exciting causes, " catching cold " may be 
the most frequent. Exposure to wet and cold is often 
mentioned by patients as the cause, and probably with 
truth. In such cases there is many times a rheumatic 
thickening of the nerve-sheath, and the disease is really 
a nenritis. It is not always possible to recognize this 
by the symptoms. The nerves most exposed to this 
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injurious influence are those of the face, the sciatic, 
and less frequently those of the arms. Many patients 
Buffer from sciatica after sitting on a stone or a metallic 
seat. 

Injuries of nerves or in their vicinity may be a cause 
of the disease. A slight injury may give rise to neu- 
ralgia only after months or years. Sometimes in such 
cases a change in the sheath, a thickening, has been 
slowly taking place, until at last, either spontaneously 
or as the result of a forgotten exposure, the attack of 
pain follows. 

Tumors, exostoses, caries of teeth, disease in tho- 
rax or pelvis — these and other changes near nerves, by 
pressure or extension of inflammation, may cause pain, 
and the exciting cause may not lie discovered, owing to 
its hidden location. Such cases are not, properly speak- 
ing, cases of neuralgia, yet the diagnosis of the true 
cause of the pain may be impossible. 

Neuralgia may be excited in a reflex way by dis- 
eases of the viscera ; this is especially so in regard to 
the genito-urinary and digestive organs, and in regard 
to caries of the teeth. 

Several poisons, as mercury, copper, lead, alcohol, 
and tobacco, are both predisposing and exciting causes ; 
the same may be said of malarial influences. Syphilis 
is an active agent in many instances, but not so often a 
cause of neuralgia as of headache. 

P.\TnoGENESis.— From the definition of neuralgia, it 
is evident that there can be no special pathological 
change in the nerves. Many times, doubtless, neuritis 
is called neuralgia, and that name is given to other con- 
ditions where organic changes are found. It is proba- 
ble that very many cases of neuralgia ought to have 
another name ; i>ut this is the result of ignorance or 
carelessness on the part of the observer. 

Anstie advocated that every case of neuralgia is 
in reality a case of anemia of the spinal centers, with 
atrophy of the posterior nerve-roots. Chapman claims 
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that congestion of the spinal cord is the cause of the 
pjiin. 

The truth is that we do not know definitively the 
natnre of this affection. It would be easy to quote au- 
thors to show the varying views held in regard to this 
subject, but it would be of doubtful advantage. 

DLA.GNOSIS. — Erb gives sis characteristic symptoms 
of nenraJgia : 1. The pain is limited to a definite nerve- 
path, or area of distribution, and is usually unilateral, 
3. Without any clear reason, the pain is eitlier inter- 
mittent or distinctly remittent. 3. The pain is very 
peculiar and acute, 4. Certain spots in the coui-se of 
the nerve, or in the area of its distribution, are very 
sensitive to pressure. 5. The pain is associated with 
certain sensory, motor, vasomotor, and secretory phe- 
nomena. 6. The pain is not accompanied by any in- 
flammatory or local symptoms, or any general disturb- 
ance of health at all corresponding with the amount of 
subjective disorder. 

These six diagnostic marks are only presumptive of 
neuralgia, A very large proportion of cases are proba- 
bly neuritis, and it may be aa well to recognize the fact 
in practice. 

The pains of locomotor ataxia are very much the 
same as those of neuralgia, and it is necessary to bear 
this in mind. 

Caries of the vertebrse may give rise to pain which 
can be easily mistaken for neuralgia ; the same is true 
of other diseases of the spine or spinal membranes, of 
cerebral lesions, and of malignant growths in the tho- 
racic and abdominal cavities. In all these cases a care- 
ful study of symptoms may lead to a correct diagnosis ; 
but without this, serious mistakes must be made. 

Prognosis,— Unless there is a neuritb or a morbid 
growth pressing u])on the nerve, recent cases are usu- 
ally readily relieved ; but there is a great probability 
of return. The greater the number of attacks, and the 
more localized the pain, the less probable is relief, be- 
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canse under such cu'curastanees there is almost always 
a neuritis or a perineuritis. The most rebellious cases 
are those affecting the fifth and sciatic nerves. 

Treatment. — In neurotic subjects the treatment of 
neuralgia should begin before the pain appears — that 
is, much can be done to prevent its development. The 
young child should be fed and educated, its habits 
formed with special regard to the possible occurrence 
of nervous disorders. This regimen should be all the 
more carefully followed after the affection has appeared. 
Light, air, exercise, and food are necessary in large meas- 
ure. Over-feeding is sometimes of great value; fre- 
q^^eDt feeding, hourly, la one means of inducing the 
system to receive more than it would from the usual 
number of meals. 

So far as possible, all causes should be avoided ; 
warm clothing will aid much ; keep the feet dry. 

Any disease which may give rise to neuralgia should, 
of coarse, be treated ; this is self-evident, yet easily 
forgotten in the presence of the pain of an attack. 
Teeth should be looked after. Dyspeptic or other vis- 
ceral disturbance, and uterine disorders, attended to. 
Alcohol and tobacco should be stopped. 

It is scarcely necessary to mention that metallic poi- 
sons should be eliminated if possible. In syphilitic 
patients a corresponding treatment must be followed. 

Internally, gvinine is often of benefit, not only in 
cases due to malarial poisoning, but where there is no 
such taint. In recent cases, given in moderately \axge 
doses, five grains every hour until the head aches or 
the ears are affected, it will frequently cut tJie attack 
short. It is also useful as a tonic to prevent recur- 
rence. Anstie found it useful in affection of the oph- 
thalmic division of the fifth nerve. 

Cod-liver oil, or other form of fat, cream, or batter, 
ia very valuable. Many patients find the oil disagree- 
able. Begin with half or quarter of a teaspoonfal, to 
which a little salt may be added ; continue this dose, 
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after tnealg, until there is no regurgitation of the fumes 
of the oil ; then the dose can be rapidly increased to a 
tablespoonful. Phillips's emalsion is very palatable. 

Iron in its various preparations is indicated, espe- 
cially in anieraic and chlorotic subjects. The tincture 
of the chloride is one of the most valuable forms. Au- 
stie recommends very highly a mixture of this with 
strychnia, ten minims of the iron tincture with -^ gmin 
of the strychnia. The soluble saccharated oxide of iron, 
in doses of half a teaspoonlul, is a very pleasant prepa- 
ration. 

Arsenic is valuable in the same cases as the iron ; it 
is also useful in malarial cases. 

Iodide of potassium, or the synip of hydriodio add, 
is useful not only in syphilitic neuralgia, but also in 
rheumatic ; colchicum may help in such cases, though 
the bowels should not be too strongly acted upon. 

Phosphorus has been very highly praised, especial- 
ly by many English physicians. Mr. Thompson ad- 
vised it in large doses, not less than -^ grain ; he ad- 
vised -^ grain every four hours ; after six doses, -^ grain 
at the same interval. After forty-eight hours, if no re- 
sult, he thinks some good may be effected by increas- 
ing the dose still further. This dose rarely causes trou- 
ble, yet occasionally a patient is unusually susceptible, 
and acute poisoning has been observed ; caution is, 
therefore, necessary. 

Gelsemium, fluid extract, in ten- to twenty-minim 
doses, or tincture, in half-drachm doses, is very service- 
able in facial neuralgia, and perhaps in intercostal and 
ovarian. The preparations of this drug are sometimes 
inert. The dose may be repeated every half-hour, but 
it is prudent not to give more than three doses so near 
one another. 

Croton chloral has been used in facial neuralgia with 
■very good results by many ; but I have never seen any 
special benefit from it. 

Aconitia is a very valuable drug ; it is especially 
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useful in an^na pectoris, in intercostal and facial neu- 
ralgia, but is of benefit in. any form of reflex or consti- 
tutional neuralgia. The pure alkaloid, made by Bu- 
quesnil, crystallized, should be used, or the effect will 
be uncertain. The dose varies from ^hi to yf (t grain. 
Dr. E. C. Seguin recommends the following formula ; 

9 Aconitia; (Duquesnil's) gr. iV-i ; 

™y™| Mfl3i; 

Alcohol I ^ 

Aq. menth. pip q. 8. ut ft. fl 5 ij. M, 

S, A teasijoonful two or tliree times a day, on an empty 

stomach. 

This may be given even more frequently, as often as 
every two hours, if the effects are carefully watched ; 
so soon as the pulse is affected, or there is tingling of 
the lips, tongue, or fingers, the drag must be discon- 
tinued. 

F6r(5ol found sulphate of copper, '05 to '10, of value 
in epileptiform neuralgia. 

Other diugs that have been used are chloride of 
gold and sodium, nitrite of amyl, chloride of ammo- 
nium, strychnia, which is praised by Anstie, and phos- 
phide or oxide of zinc. 

During the attack of pain, to relieve the distress it 
may be necessary to use morphia or other preparation 
of opium. Morphia subcutaneously is the most effica^ 
cious ; but care is needed lest the morphia habit should 
be formed. In old and obstinate cases the smallest 
dose which will relieve the pain, -^or ^ grain, should 
be used only when it is necessary to give such relief. 
In recent cases one large dose will sometimes work a 
cure. 

Atropia subcutaneously wUl frequently give as much 
relief as morphia ; -^ grain is usually the largest dose 
necessary. Anstie recommends atropia, especially for 
ophthalmic neuriilgia. 

Chloroform, in doses of five to ten minims, injected 
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rtinder the skin in the vicinity of the affected nerve, 
t often gives relief. 

Schnltz used carbolic aeid, two to one hundred of 
distilled water, siibcutaneously, injecting from a quar- 
ter of a drachm to a dmchm of the solution. 

Eulenburg injected a one-per-cent solution of osmic 
acid with benefit in recent cases, which were probably 
neuritic or perineuritic. 

The subcutaneous injection of a drachm of hot wa- 
ter near the nerve — of course not so hot as to scald the 
tissues— will frequently give as much relief as small 
doses of morphia. Acupuncture, passing a needle into 
the skin until the point ia near the nerve, will give 
relief in many cases. The needle should be worked in 
slowly and gradually, as near the nerve-trunk as pos- 
sible ; if its point can just touch the nerve, which may 
be known by the peculiar sensation, and then be 
slightly withdrawn, the result is the better. This prob- 
ably is most efficacious in recent cases. 

Various external applications will soothe the pain 
during an attack, and render the use of morphia less 
necessary. Hot water is useful ; so, too, is spirit of 
turpentine. Chloroform, diluted more or less with al- 
cohol, applied on a piece of flannel and covered with a 
towel wet with water, eases the pain. Generally one 
part of chloroform to seven of water is a good mixttire, 
though one stronger is often better. Veratria oint- 
ment can be used, but aconite is better. The tincture 
of aconite may be used freely, or the ointment may be 
applied over the affectetl surface. The ointment of 
aconitia, if made with DuquesnU's aconitia gr. j to 3 j 
iard, will be stronger than the regular officinal oint- 
ment. Care must be taken not to get any of this into 
the eyes, nose, or mouth, and not to rub it where the 
skin is abraded. The person wlio applies it should 
I not use his uncovered hands, A portion half as large 
I as a small pea is sufficient for one application. I know 
\ of no simple external application of equal value. 
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Blisters over the tract of the nerve, especially over 
the points douloureux and over the points apophy- 
saire, not only give relief, but often effect a cui-e. The 
blisters need not be large ; an inch by an inch, or inch 
and a half, is sufficient. They may need to be repeated 
over different points, or near the same spot. 

The actual cautery over the same spots may be 
even more valuable than blisters— may give immedi- 
ate relief without so much discomfort. 

Electricity is a most satisfactory agent in many 
cases. Sometimes the faradic, applied through a wire 
brush to the seat of pain, gives immediate relief. The 
galvanic current passed through the affected nerve or 
limb is usually the better. It should be used daily, 
with as little shock or variation of strength as possi- 
ble. 

Vibration communicated to the nerve at the seat of 
pain, by rapid percussion over the tender points, some- 
times gives permanent relief. The percussion may be 
made by means of rubber baUs attached to handles, or 
by mechanical contrivances. 

Tlie application of ice by means of the rubber ice- 
bag to the spine, either a portion or the whole, as ad- 
vised by John Chapman, is soothing and grateful. If 
properly applied, it has a tendency to restore warmth 
to the feet, and will relieve pain. It should be applied 
from thirty to sixty minutes several times a day. Oc- 
casionally Chapman uses hot water over the upper part 
of the spine in faciiil neuralgia with hyperajmia or 
swelling of the face. 

Surgical operations are sometimes needed to cure 
neuralgia ; these are excision of portions of nerves, 
which has been frequently done for facial neuralgia, 
and stretching of nerves. The latter is of compara- 
tively recent date, and has given very good results. 
Patruban has tied the carotid for facial neui-algia with 
success in many cases. 
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PERIPHERAL PARALYSIS, 

By peripheral paralysis may be understood paraly- 
ses which depend apon lesions of the muscles them- 
Belrea, or the nerves after they leave the spinal cord. 

JEtiology.— Among the causes may be mentioned 
injuries from falls or blows, or wounds ; pressure upon 
nerves, either by the position of the limbs or by bur- 
dens carried so as to press upon the nerves ; or by tu- 
mors, or other products of disease. 

Cold is a common cause of certain forma of paraly- 
sis, so-called rlieumatic paralysis. Disease of neigh- 
boring parts, even when the nerves are not directly 
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implicated, may give rise to loss of motion, as in hip- 
disease, there is lo93 of power in the muscles of the 
leg, which may be attended with atrophy. 

Acnte diseases are many times followed by paraly- 
sis. Certain poisons, as leiid, arsenic, and some vege- 
table poisons, cause paralysis, apparently due to dis- 
turbance of the nerves. The same, also, may be said 
of syphilis, though with this there is generally a for- 
mation of new tissue aroiind the nerves. 

Over-exertion of limbs, exhaustion, may lead to 
temporary paralysis, or even to a more serious and 
more permanent loss of motion. 

In some cases the paralysis is spoken of as reflex, 
as if it arose from disease of certain organs by reflex 
action through the spinal coid. It is rather doubtful 
whether such paralyses are really reflex, as is claimed, 
and do not, rather, depend upon disease either of the 
nerves themselves or of the spinal cord. 

Symptoms. — As most of the nerves ai-e mixed 
nerves, there is usually loss of motion and disturb- 
ance of sensation. Sometimes pains or peculiar numb 
feelings and unpleasant sensations precede any loss of 
power ; biit very soon, if not at the same time with the 
disturbance of sensation, the patient recognizes that 
there is loss of power. He finds that he can not per- 
form certain acts as readily as formerly. 

Tlie nature of the disturbance of motion will de- 
pend, of course, upon which nerve is affected. If the 
IKiitilysis is not complete, the ordinary reflexes may not 
be seriously impaired ; but if there is entire loss of 
either motion or sensation, both the superficial and 
deep reflexes will disappear. 

In every case of paralysis depending upon a lesion 
of the nerve itself, the electrical reactions will be such 
as have been described under the name of the reaction 
of degeneration. 

Frequently the paralysis is attended with a moder- 
ate degree of swelling of the ajfected limb, due to a 
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loss of tone in the blood-vessels on acconnt of paralysis 
of tbe vaso-motor nerves, which accompany the nerves 
of motion and sensation. For the same reason there 
may be at first a rise of temperature in the limb, though 
snbsequently the temperature is lowered, and the limb 
may have a cyanotic appearance. 

Certain trophic changes are found after injuries and 
serious lesions of the nerves. These affect the nerves 
themselves, the muscles, and the skin. The nerves un- 
deigo a degeneration ; the medullary sheath breaks up 
into granular material, which is absorbed, the axis 
cylinder also undergoing a change. The muscles lose 
their striated character, and after a while are changed 
into fatty debris, which is finally absorbed. Accom- 
panying these changes, there is usually more or less 
multiplication of nuclei. 

The skin may be covered with an erythematous 
eruption, or the eruption may be vesicular. Herpes 
and eczema are not uncommon. Sometimes the skin is 
thickly covered with minute scales of epithelium, which 
can be readily brushed off, 

Mitchell has described the glossy skin which is 
found frequently after nerve-lesion. This is most com- 
monly seen in the fingers, perhaps in the foot. The 
skin has a peculiar shiny appearance, without wrinkles, 
without hairs, 'When the fingers are affected, they ta- 
per off to their ends, and it is very common to have a 
severe pain as an accompaniment of this condition, can- 
sal^a. Occasionally ulcers form, mal perforant, though 
this is comparatively rare. The nails become brittle, 
rough, and deformed. The hair may fall out, or grow 
to an inordinate length, and sometimes loses its color, 
becoming gray or white. 

Diagnosis. — The diagnosis t>etween paralysis of 
peripheral origin and of central origin must be made in 
large part from the other symptoms. Electricity is the 
most valuable agent in forming the diagnosis. If there 
is the reaction of degeneration, it is certain that either 
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the nerves are diseased or the lai-ge cells of the anterior 
comua of the spinal cord have undergone degeneration. 
If, then, a disease of the spinal cord can be excluded, 
the diagnosis is clear. 

Multiple neuritis has been already considered. 

Prognosis. — A very large nutntier of cases of pe- 
ripheral paralysis recover completely. The more ae- 
vere, however, the original injury, or the more com- 
plete the degeneration of the nerve caused by disease, 
the slower will be recovery, and the more likely per- 
manent impairment of motion will result. 

Among tlie most favorable cases ai-e those which 
arise from simple pressure, from rheumatic disturb- 
ance, or from poisons and from syphilis. 

Even where the reaction of degeneration is foand, 
recovery is not to be despaired of, and treatment should 
be persevered in for many months. The less perfectly 
the reaction of degeneration is established, the more 
favorable is the indication. When secondary contrac- 
tion has set in, or when the reaction of degeneration 
has evidently continued for many months, the progno- 
sis is very unfavorable. 

Treatm ent. — The treatment of these paralyses 
must be directed first, of course, to a removal of the 
cause if possible. Injuries and other diseases should 
receive their appropriate treatment. If tumors can be 
removed without destruction of a neiTe, in course of 
time the paralysis will disappear. 

In cases of exhaustion, rest is sometimes sufficient 
for recovery ; if not, then the same means should be 
used as in other cases of protracted paralysis. In cases 
of syphilis, the anti-sypMlitic treatment should be vig- 
orously pursued. Warmth to the limb is quite impor- 
tant. Electricity is of more value than any other agent. 
The galvanic current should be used, the ciu-reut being 
slowly interrupted, the negative pole being placed over 
the motor points of the affected muscle. In cases of 
paralysis due to pressure or exhaustion, or after acnte 
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diseases, this la usiiatly sufficient. In cases of rheu- 
matic paralysis it may be well, also, to ijaint over the 
affected nerve with tincture of iodine. Where, how- 
ever, there is reason to suspect that a neuritis has oc- 
cun-ed, small blisters placed over the nerve, as described 
under neuritis, will hasten the cure. 

Internal remedies are of little or no value so far as 
the pai-alysis is concerned ; they may be required, how- 
ever, for the general health and condition of the pa- 
tient. 

SPECIAl FORMS OF PARA1YSI8. 

The nerves which move the eye are frequently sub- 
jected to pressure and injury from syphilitic disease of 
surrounding parts, especially of the membmnes of the 
brain ; and, as these nerves pass through the bony ca- 
nals at the base of the skuU, they are easily com- 
pressed, not only by such growths, but also by the in- 
fluence of cold, producing a congestion and swelling 
and inflammation of the surrounding tissues. 

When these nerves are paralyzed, vision will be more 
or less interfered with. If the third nerve is affected, 
the drooping of the eyelid and loss of power of ac- 
commodation may disturb vision, even when the mo- 
tions of the eyeball seem to be perfect. When the 
muscles of the eyeball are paralyzed, in consequence of 
injury to tlieir nerves, there is more or less immobility 
of the eye, and hence strabismus results. A very care- 
ful description of the various forms of strabismus may 
be found in Zierassen's "Cyclopaedia," vol. xi, or in 
Ross's work on the " Diseases of the Nervous System," 
or in books on diseases of the eye. 

The seventh nerve, the facial nerve, is perhaps more 
frequently affected by the so-called rheumatic pa- 
ralysis than any other ner\'e of the body. Passing 
through a bony canal near the ear, being very super- 
ficial where it leaves that canal, it is specially exposed 
to snch a disturbance. Draughts of air while riding, 
or Bitting at an open window, or other exposure of one 
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side of the face, may be sufficient to g^ve rise to this 
paralysis. 

As the seventh nerve passes through the temporal 
bone, separated by a very thin lamina of bone from the 
tympanic cavity of the ear, it is very liable to disturb- 
ance in cases of inflammation of the middle ear. New- 
growths in the ear may also, by pressure, cause absorp- 
tion of the thin layer of bone, and press upon the 
nerve. Blows upon the side of the head, and other in- 
juries, may likeivise result in facial paralysis. 

As tlie facial nerve is at its origin exclusively a 
nerve of motion, when it is paralyzed the symptoms 
are chiefly those of loss of motion ; in its course, how- 
ever, through the Fallopian canal it receives a few 
branches — one of special sense, of taste, and another, 
near ita exit from that canal, of common sensation. 
The auricular branch, from the vagns, passes through 
the temporal bone, quite near the facial nerve, and 
gives a small branch to it. Probably in consequence 
of the proximity of this nerve, many times the first 
symptom of facial paralysis is pain in the region of the 
ear, and generally there is more or less discomfort, if 
not actual pain, during the early part of the disease. 

The most common symptom in paralysis of the 
seventh nerve is loss of power in all the muscles on 
that side of the face. Not only those of the lower part 
of the face, which are affected in c^ses of cerebral dis- 
ease, but also the muscles of the forehead, and the or- 
bicular muscles of the eyelids, are paralyzed ; hence the 
eye remains partly open, and even in sleep is not en- 
tirely closed, although the eyeball may turn upward, 
so that the pupU is covered. The lids are not closely 
applied to the eyeball ; hence, the tears do not find a 
ready entrance to the nasal duct, and the eye waters 
continually. 

There may also be a loss of taste in the anterior 
part of the tongue, and it has been claimed that the 
secretion of saliva is less on that side. 
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Sometimes the velum palati is affected and hangs 
down loosely on the paralyzed side, and, when the mus- 
des are brought into action in speaking, the action be- 
ing much greater on the sound side, the palate is drawn 
over toward that side. Sometimes the uvnla has an ob- 
lique direction. Sense of hearing may be somewhat 
more acnte on the paralyzed than on the opposite side. 

The tongue is protruded straight ; but sometimes, 
owing to the uneven position of the lips, the tongue 
appears to deviate. Careful observation of its position 
relative to the teeth will prevent any error. 

The reaction of degeneration is found in the mus- 
cles. The electrical reaction is of value as aiding in a 
formation of prognosis. In very mUd cases the reac- 
tion of degeneration may not set in ; In cases of me- 
dium severity, the extreme form of the reaction of de- 
generation will not appear. 

It is possible, from certain peculiarities of the pa- 
ralysis, to diagnosticate very closely the seat of the le- 
Bion. Erb has briefly stated the points of diagnosis, 
which may be summarized as follows ; 

1. If there is complete paralysis of all the branches, 
if there is no disturbance of taste or hearing, and no 
paralysis of the palate, and if the electrical reaction is 
normal, the trank of the facial is affected external to 
the Fallopian canal. 

2. Paralysis of all the external branches, with reac- 
tion of degeneration and absence of disturbance of 
taste, shows that the cause of the paralysis is within 
the canal and below the origin of the chorda tympani. 

3. With the same symptoms and disturbance of 
taste, the cause is between the origin of the chorda 
tympani and the ganglion geniculatum. If the hear- 
ing is abnormally acute, the lesion must be above the 
origin of the stapedius nerve ; otherwise below it. 

4. If, with the above symptoms, there is paralysis 
of the velum palati, the lesion is in the vicinity of the 
ganglion geniculatum. 
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5. If all the above symptoms, except disturbance 
of taste, are present, and especially if there is also dull- 
nesa of hearing and tinnitus, the lesion is at the base of 
the skull; and this is rendered still more certain if 
other cranial nerves are affected. 

6. Erb states that if the same symptoms as in No. 
6 are present, except simple diminution of the electri- 
cal instability instead of reaction of degeneration, and 
especially if unusual or crossed reflex action be pres- 
ent, lesion of the facial nucleus may be diagnosticated ; 
and this is yet more certain if other cerebral nerves 
having their origin in this part are also paralyzed. 

After facial paralysis has continued for two or three 
months, it is not uncommon to have secondary contrac- 
tion set in, which delays recovery. The face, when at 
rest, may then have a more natural appearance ; but, 
when the mouth is moved,, the difference in the two 
sides becomes apparent. Erb explains this condition 
as dtie to the changes that occur in muscles where there 
is the reaction of degeneration. 

Diagnosis. — The diagnosis of peripheral facial 
paralysis, from that caused by central lesion, is of 
much importance, especially for the comfort of the 
patient. 

The reaction of degeneration is one of the most im- 
portant aids ; in cases due to lesions of the brain, as a 
rule, only the lower branches of the nerve are affected, 
those that go to the eye and forehead acting normally. 
In cases of tumor or other disease within the skull, 
pressing upon the nerve just before it leaves the skull, 
there are general symptoms of tumor as weU as those 
relating to other ner\-es, especially the auditory, which 
will aid materially in a diagnosis. 

Paralysis due to diseases of the ear must be diag- 
nosticated by the symptoms which are more particu- 
larly referable to the ear. The large majority of cases 
are due to the action of cold, so-called rheumatic pa- 
ralysis, and the history will not always aid in forming a 
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diagnosis, as patients very often are not aware that they 
have been exposed. 

Prognosis. — In the lighter forms of rheumatic pa- 
ralysis the majority of cases get well. Some of the se- 
verer cases recover without special treatment ; yet, gen- 
erally, if there is no treatment, a certain amount of 
deformity remains which no subsequent treatment bene- 
fits. The best results can be obtained by the early use 
of appropriate measures. 

The prognosis in cases arising from disease of the 
ear depends entirely upon the nature of that disease 
and the amount of mischief which has been caused to 
the facial nerve. The prognosis in cases of disease 
within the cranium must be guided by the nature of 
that disease. 

Treatment. — It is necessary to say but very little 
in regard to the special treatment of facial paralysis. 
In the rheumatic form, painting over the neck Just be- 
low the ear and behind the ear with tincture of iodine 
may be of some benefit. Electricity, the galvanic cur- 
rent by preference, interrupted at short intervals, is of 
most value. The Internal use of remedies is of no value 
except in syjihilitic cases. 

PARALYSIS OF TOE BRACHIAL PLEXUS, 

There is nothing peculiar in the symptoms found in 
paralysis of the brachial plexus. A knowledge of the 
distribution of the nerves to the muscles' will show 
what nen^es are specially affected, and the resulting 
paralysis or deformity depends upon which muscles are 
affected. 

Among the most common causes are dislocation of 
the humerus, the head of the bone pressing npon the 
nerves in the axilla ; pressure of a crutch upon these 
same nerves ; pressure upon the radial nerve as it 
passes around the lower part of the humerus. This is 
most frequently found in patients who have fallen 
asleep upon their arm, especially if the arm rests upon 
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any hard substance, and is more likely to occnr when 
the sleep is very heavy, or from intoxication. Carry- 
ing burdens upon the arm, the hand resting upon the 
hip, may also be a cause. 

Among infants, paralysis of these nerves is some- 
times found as the result of delayed labor; the press- 
ure upon the nerves in the neck, especially by forceps, 
may be a cause ; or, if the arm is drawn down in breech 
presentations, the nerves may be injured in the opera- 
tion. This is the so-called obstetric paralysis of in- 
fants. 

Other forms of peripheral paralysis require no spe- 
cial mention. 

PAIIALYSIS AFTER ACUTE DISEASES. 

Many acute diseases are sometimes accompanied 
with or followed by paralysis. Apparently the nature 
of the lesion which caused the paralysis is different in 
different cases. 

Among the diseases which are most frequently thus 
accompanied with local or more general paralysis may 
be mentioned small-pox, measles, scarlatina, typhoid 
fever, dysentery, sometimes diaiThcea, cholera, pneu- 
monia, and diphtheria. 

Generally, escept in diphtheria, the paralysis oc- 
curs during the course of the disease, and may be 
found accompanying apparently light cases as wrfl as 
the more severe. 

Many times it seems as though an unusually high 
fever, perhaps of very short duration, were the exciting 
cause of the paralysis. 

Several times changes have been found in the spinal " 
cord. This is especially true of small-pox. In other 
cases the paralysis seems to be of peripheral origin. 
The legs are more frequently attacked than the arms. 

The prognosis in almost all these cases is compara- 
tively favorable unless the spinal cord is the seat of the 
disease ; yet occasionaUy serious injury is done to the 



DIPnTUEEITIC PARALYSIS. 



295 



nerves or nerve-centers, and recovery ia imperfect, the 
patient remaining more or leaa helpless during the rest 
of life, with ati'ophy of the paralyzed muscles. 
■ The treatment is such as has been already indicated 
in speaking of peripheral paralysis, or such as is re- 
quired in corresponding cases where the nerve-centers 
are aSected. 



DIPQTHERITIO PARALrSB. 

Diphtheritic paralysis requires rather more atten- 
tion than has been given to those arising from other 
acute diseases. It occurs after the primary disease has 
ceased. The patient is thought to have recovered 
health, and from eight to thirty days afterward the 
nervous disturbance is first noticed. The paralyaia 
may appear after either severe or light cases of diph- 
theria^ When it occurs soon after the primary disease, 
it is more gradual in its onset, and successive nerve- 
regions are affected one after the other. 

Diphtheria ia most common between the ages of 
two and twelve. The paralysis following diphtheria is 
most common between the ages of ten and eighteen. 
It ia impossible to foretell whether or not the patient 
will have paralysis following diphtheiia. 

Symptoms.— The temperature often rises for a short 
time before the occurrence of the paralysis. In the ma- 
jority of cases there is first a alight change in the voice, 
which becomes nasal. The velum palati and the mus- 
cles of the larynx being paralyzed, there is regurgita- 
tion in swallowing liquids. When the attempt is made 
to swallow food, a portion pa-sses down the wrong way 
into the larynx, causing choking and coughing. 

Sometimes disturbance of sight is the first symp- 
tom, there being dimness or partial loss of vision on 
account of paralysis of the muscles of accommodation. 
, Strabismus may be caused by paralysis of the motor 
' mnscles of the eyeball. 

Frequently the legs lose the power of motion ; the 
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patient is unable to walk. Next in frequency the arms 
and hands are affected. Occasionally there is paralysia 
of the diaphragm, and less frequently of the heart. It 
is rare to have a case in which the paralysis is general. 
Usually one or two limbs are most affected, the others 
being only slightly affected, or escaping entirely, and 
in the majority of the cases the paralysis is limited to 
the velum palati and the larynx. 

The reaction of degeneration is very common in 
diphtheritic paralysis ; Indeed, in the majority of 
cases the loss of power is due to a lesion of the ante- 
rior roots of the spinal nerves. It is supposed, how- 
ever, that the disturbance in the throat is due to a 
lesion of the nerve as it passes near the seat of the 
original disease. 

Sensation is only exceptionally disturbed. Very 
rarely, instead of loss of motor power, severe pain is 
felt in the course of certain nerves. 

Diagnosis. — The history of a previous sore throat 
or attack of diphtheria is sufficient to show the nature 
of the subsequent nerve-lesion. Without snch his- 
tory it would be impossible to recognize the cause of 
the paralysis, though the nasal voice, the regurgitation 
of food, and the choking in swallowing, might lead 
one to suspect that there had been a diphtheria which 
had been overlooked. 

Peognosis. — The proapect is generally favorable, 
although occasionally patients die from an extension 
of the paralysis to the heai"t or muscles of respiration, 
and sometimes from inhalation's pneumonia, due to the 
passage of food into the bronchi. Except in such cases, 
the patients almost invariably recover under proper 
treatment. 

Treatm:ent.— Where deglutition is seriously inter- 
fered with, the greatest care will be necessary in the 
treatment of the patient to avoid the passage of food 
into the trachea. 

Usually a soft solid can be swallowed better than 
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liquid food ; but in many cases it is necessary to omit 
feeding the patient by the mouth for a while, and in 
that case food should be given by enemata, in the way 
which has already been described. If necessary, a tube 
may be passed down the throat into the stomach, and 
the patient can be thus supported by artificial feeding. 

Paralysis of the limbs should be treated by keeping 
the limbs warm, by massage, by stimulating bathing, 
as with salt-water, warm ratlier than cold, and by the 
nse of electricity. 

Iodide of iron is one of the most valuable tonics for 
such patients, and cod-liver oil, if it can be taken, is of 
great use. Otherwise, except as indicated by the pa- 
tient's general condition, no special treatment ia neces- 
Bary. 



CHAPTER XXV. 



SPASM. 



NoTHNAOEX^ Zur Lehre von klonisclie Erampfe. Virch. Arch., 
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of the Muscles supplied by the Spinal Accessory Nerve. Am. Jour, 
of the Med. Sci., Oct., 1877, p. 426.— RKH4K, E.. Zur Pathologie 
und Therapie localisirle Muskelkr&inpfe. Berl. kt. Wochenachr., 
May 23, 1881, p. 289.— JONEs, C, H., Clinical Lecture on a Case 
of Spasmodic Disorders of the Lower Limbs. Brit Med. Jour., 
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1873.— Althatjb, J., On Scriveners' Palsy. London, 1870.— VlOOU- 
ROUX, R, Du traitement de la crampe des ecrivalns par la m6- 
thode de Wolff. Le prog. viM., s, 1882, p. 37.— Thouben, J., 
Tonische Erampfe in vrillkurlich bcweglichen Muskein in Fol^ 
Ton ererbter psychischer Disposition. Arch. f. Psych., vi, 1676, 
p. 702. — Ballet et Martb, Spasme muscul^re au debut des 
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OEB, Sydney, On the Nervous or Muscular Origin of Certain 
Spastic Conditions of the Voluntarj- Muscles. Lancet, Nov. 1, 
1884, p, ri!7 et seq. 

The convulsive actions included under the name 
spasm are of several varietiea. 

Tremor is a very fine spasm of the muscles, which 
produces a ti-embling of the limbs, sometimes scarcely 
perceptible. It is rather a symptom of several morbid 
conditions than a disease of itself. 

Tonic spasm is a name given to the spasm when a 
muscle is contracted continuously without relaxation. 



This, also, is rather a symptom than a disease, being 
found more especially in tetanus and spinal meningitis. 
It 18 sometimes difficult to recognize the difference be- 
tween a tonic spasm and what is called contracture of 
the muscles ; in fact, the latter may be looked upon in 
its earlier stages as simple tonic spasm, but later there 
is nsually a change of structure in the muscles, and, 
the contracture becoming permanent and depending in 
large measure upon this change of structure, can no 
longer be called a tonic spasm. 

Clonic spasm, is a name given to the convulsions 
which are attended with a rapid contraction and relax- 
ation of muscles. ^Vhen these clonic spasms are ex- 
treme, and large groups of muscles are attacked, the 
name convulsions, or eclampsia, is used rather than 
clonic spasm, the latter name being reserved for the 
less severe and leas extensive convulsions. 

In the following descriptions, clonic spasms will be 
chiefly considered. 

These are generally reflex in their origin, depending 
upon the irritation of some sensitive peripheral nerve, 
possibly far from the seat of the spasm. They many 
times, also, depend upon lesion of the central nervous 
system, in which case they are simply symptoms of 
the disease which gives rise to them. All such cases 
of spasm of central origin have been considered under 
diseases of the nerve-centers. 

It is not necessary to mention in detail spasms of all 
the various nerves. A few have such peculiar charac- 
teristics, and occur so frequently, as to be deserving of 
a separate mention. 

SPASM OF TOE FACIAL NERVE. 
Irritation of the facial nerve in its coTirse through 
the temporal bone, or at the base of the skuJl, may give 
rise to a spasm of the muscles supplied by it. Slight 
spasm of the muscles of the face is sometimes seen 
after facial paralysis. Iiritation of the fifth nerve may, 
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by reflex means, also produce spasm of the facial mas- 
cles. Very severe convulsive action of these muscles 
may accompany the pain in severe cases of trifacial 
neuralgia ; or, withont pain, decayed t«eth, inflamma- 
tion of the conjnnctivse, abscesses about the face or in 
the cavity of the mouth, the influence of very bright 
light upon the eyes, as from the molten metal in a 
blast-furnace, may be causes. 

An irritation of distant organs, as the intestinal tract, 
or the utenis, seems sometimes to be the starting-point 
of facial spasm. 

This spasm is generally nnilateral. All the.mns- 
cles of one side of the face may be thrown into violent 
convulsions, producing the most ludicroas grimaces, 
lasting for a few seconds, relaxation being followed 
soon by another attack. 

The series of attacks may continue for several sec- 
onds or minutes, when there is a period of rest until 
the next attack occurs. Or, instead of general spasm, 
one or a few muscles may be affected. There may be 
slight twitching about the mouth or face. It may seem 
almost as if the patient had simply acquired a habit of 
which he might be readily broken. These spasms, how- 
ever, are very frequently involuntary and entirely be- 
yond the control of the will. 

Sometimes the orbiculaiis palpebrarum is eschi- 
sively affected ; then the patient closes the eye violent- 
ly, or simply winks rapidly. Occasionally the muscles 
of the forehead are also implicated. 

Blepliarospasm. is a tonic spasm of the eyelids, the 
contraction of the orbicular muscle persisting some- 
times for many minutes, or even hours. A bright light, 
an attempt to use the eyes for near vision, especially 
where great care is necessary in seeing small objects, as 
fine print, is sufficient to bring on an attack in those 
who are subject to this form of spasm. Sometimes a 
simple mental emotion will cause an attack. 

Pressure upon certain parts of the face may have 
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tte effect of relaxing this spasm, and occasionally snch 
pressure will cause other facial sjiasms to cease. These 
points correspond to the painful points in facial neu- 
ralgia ; or such points may be found within the cavity 
of the mouth, or over the back of the neck, or even in 
regions supplied by the brachial plexus of nerves. Pa- 
tients frequently learn where these points are, and are 
able to cut short the spasm themselves. 

TORTICOLLIS, OK WRT-NECK. 

Slight attacks of wry-neck may follow exposure to 
cold, and is spoken of as stiff-neck. This may also be 
the cause of more severe attacks ; it is said to arise also 
by reflex influence from irritation of the abdominal 
and pelvic viscera; in very many cases the cause is 
unknown. 

Symptoms. — The muscles affected in this form of 
spasm are those supplied by the spinal accessory nerve, 
the trapezius, and the sterao-cleido-mastoid. When 
the latter is contracted, the head is drawn over so that 
the occiput approaches the shoulder of the affected 
side; the chin is turned toward the opposite side, and 
slightly upward. \Vhen the trapezius is affected, the 
head is drawn backward, and inclined toward the 
affected side. There is no rotation. Sometimes the 
shoulder is raised. The spasm usually begins so qui- 
etly and mildly that the motion at first is not notice- 
able. Soon the action of the muscle becomes stronger, 
and then the head is turned and jerked in a very dis- 
tressing manner. 

The spasms occur in separate paroxysms, lasting for 
a few seconds or minutes, frequently repeated, at times, 
with long inteiTals of rest. Sometimes other muscles 
are also affected besides those above mentioned. 

Patients learn to support the head by their hands, 
and forcibly to restrain the unpleasant action of the 
muscles. In violent cases, however, this manoeuvre is 
only partially successful 
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Sleep may be interfered with. It may be difficult 
for the patient to take food. The mental influence oC 
the affliction is such as to cause depression of spirits 
and diminish the appetite ; the patients may become 
thin and emaciated in consequence. Slight cases, how- 
ever, have no effect upon the general health. 

These muscles are occaaionally affected with tonio 
spasm, in which case the head is firmly fixed in the po- 
sitions above mentioned. 

DiAONOSis AND PROGNOSIS. — The diagnosis of these 
spasms is not difficult. The principal mistake would 
be, in eases of tonic spasm, to consider that the antago- 
nistic muscles were paralyzed. Spasm of other mus- 
cles of the neck may be mistaken for those already 
mentioned. When the splenius capitis is affected, the 
head is drawn backward and toward the affected side, 
the chin is somewhat depressed and directed toward 
the side of the spasm, and a hard ridge can be felt 
where the splenius appears beneath the anterior border 
of the trapezius. Spasm of the obliquus capitis infe- 
rior turns the head around its vertical axis without ele- 
vation of the chin or depression of the mastoid process. 
Spasm of the deep muscles of the neck draws the head 
strongly backward if bilateral, or toward the affected 
side when unilateral. (Ross.) 

In both facial spa.sm and torticollis the prognosis ift 
very unfavorable. Very few cases recover. 

Treatment seems to be of very little value. In 
some cases electricity is snccessf iil. The galvanic cur- 
rent should be applied to the affected muscles, and the^ 
faradic current to their antagonists. 

Apparatus to produce permanent compression ovot 
the points of arrest has been tried, in some cases wittt 
success. 

Stretching of the spinal accessory, as it runs along 
the posterior edge of tlie stemo-mastoid, has been em- 
ployed with success in curing the spasm of torticollis. 

Division of muscles, or their tendons, has been em- 



SPASMS. SOS 

ployed in some cases with advantage, especially in the 
tonic form of spasm. Counter-irritation over the nerves 
supplying the aflected muscles, by means of blisters or 
the actual cautery, may be of value. 

Of internal remedies, the most successful have been 
phosphate of zinc, sulphate of zinc, bromide of potas- 
sium, arsenic, and especially subcutaneous injection of 
atropia. 

Spasm of the Diaphragm, if tonic, may be the 
cause of death, and is always a serious affection. It 
rarely occurs independently of other disease. 

Clonic Spasm of the Diaphragm, ok Hiccough, 
may be a light affection, with which every one is fa- 
miliar, or it may be a serious and obstinate symptom 
of disease of the viscera or of the nervous system. 

It is frequently associated with gastric, intestinal, 
and hepatic diseases, and in many cases is a symptom 
of bad omen, indicating the approaching fatal termi- 
nation. When existing independently of serious dis- 
ease, it is often obstinate, resisting treatment, 

The galvanic current applied along the course of the 
phrenic nerve, or, locally, over the insertions of the 
diaphragm ; the faradic current applied to the epigas- 
trium ; hot applications over the epigastrium — may be 
of benefit. Subcutaneous injections of atropia are 
especially useful, and those of morphia are of benefit. 

Thomsen's Disease.— a form of spasm has lately 
been described which is of more interest as a curiosity 
than practically as a disease. It consists of a stiffness 
and rigidity of the limbs, especially the legs, appear- 
ing only when an attempt is made to change the posi- 
tion, as in rising from a sitting posture, or commencing 
to walk after standing still. AVhen the patient wishes 
to take a step, the leg is raised slowly, and with evident 
exertion, to an angle of about 120°. Standingvery un- 
steadily on the other, the patient sets this down in 
nearly the same angle. If he then tries to raise the 
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other leg, he will fall, generally on the knee, rarely 
backward; or, if he does not fall, he will walk un- 
steadily, the hips and knees bent at an angle of 120% 
and remaining tlexed while walking. After a few steps 
the gait improves, and soon the patient can walk natu- 
rally. Passive motion meets with resistance which is 
more marked the more rapid the motion. The arms 
and hands, or even face, are sometimes affected, and 
there is a similar difficulty in executing any movement 
as is found in the legs. 

The aifected muscles are unnaturally large and hy- 
pertrophied ; there is no increase of fat ; no reaction of 
degeneration, though the electrical reaction may be less 
than normal. There is, as a rule, no pain, no cramp. 

The disease usually commences very early in life, 
perhaps is congenital, and in Thomsen'e case seemed to 
be a family trait. 

Seveml authors locate the affection in the muscles. 

PROFESSIONAL CRAMP. 

Under this term may be included the difficulty which 
is found by writers and pianists, telegraphers, and oth- 
er persons in performing the various acts required by 
their profession, in consequence of spasm or weakness 
of the muscles en^ged. 

.Etiology. — The cause of this affection is usually 
an excessive use of the hands and fingers, long con- 
tinued, in persons of a neurotic temperament, or who 
have been weakened by previous disease or debility. 
Occasionally injuries, sprains, blows upon the hand or 
arm, and exposure to cold, act as causes. 

Symptoms, — At first the difficulty exi)erienc«d is 
very slight, consisting simply in a Uttle awkwardness 
of motion or stiffness of the fingers ; sometimes a mere 
unpleasant sensalion, hardly suffituent to be called pain, 
indicates the apjiroach of the trouble. The arm and 
hand become more easily and quickly tired. Gradu- 
ally these symptoms become more marked ; the hand- 
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writing becomes decidedly poor ; spasms appear in dif- 
ferent muscles, and sometimes the thumb and tingers 
are s6 strongly flexed that the pen is pressed against 
the paper and broken ; at another time the extensor 
mascles are affected, and the fingers open, allowing the 
pen to drop. 

There is rarely decided pain, but a sense of weari- 
ness and exhaustion. Sometimes, however, the dis- 
comfort is very great, and extends up the aim as high 
as the shoulder. Occasionally pain is felt along the 
course of the nerve-trunks. 

When the disease is well advanced, the patient can 
write at most only one or two words— perhaps can not 
even sign his name. 

The arm and hand can be used for the ordinary pur- 
poses in life ; even laborious manual work can be per- 
formed without difficulty ; but, as soon as the patient 
undertakes to employ the tingers for any delicate oi>eni- 
tion, as writing, playing the piano, or sewing or knit- 
ting, the symptoms immediately reappear. 

The electrical reaction of the muscles is increased in 
the early stages of the disease, and it is only after a 
long time that any diminution of the reaction can be 
recognized. 

Persons affected with this disease may learn to write 
with the left hand : but in so doing should be careful 
not to overtax that hand ; if they do, the same symp- 
toms may appear on the left side ; if careful, they may 
be able to use the left hand without difficulty. 

Views differ somewhat as to the nature of this af- 
fection. AUIiaus looks upon it as due to fatigue and 
functional initability of the co-ordinative centers in the 
tipper portion of the spinal axis. Ross is inclined to 
look upon the main lesion as situated either in the gan- 
glion-cells of the spinal cord, or the ner^'es when the 
electrical reactions are diminished ; in the cortex or 
conductiug-path above the spinal level when the elec- 
trical reactions are increased. Others consider that the 
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seat of the disease ia in the muscles or the terminal 
nerve-apparatus. 

The diagnosis presents no special difficulties. The 
prognosis is far from favorable except in very recent 
cases. 

Treatment. — Entire rest fi-om the cause of the dis- 
ease is absolutely necessary for recovery. This rest 
must continue for many months — six at least. 

The galvanic current frequently gives good results. 
It is applied in various ways by different observers. 
One pole should be placed on the neck over the spinal 
column, and the other applied over the affected mus- 
cles and nerves of the arm. 

Erb recommends the application of the galvanic cur- 
rent to the head (transversely, longitudinally, oblicine- 
ly) ; also to the cervical sympathetic. 

Showering the arm with hot or cold water some- 
times gives relief. 

Wolff has obtained excellent results by the combi- 
nation of gymnastics and massage. He uses both act- 
ive and passive motion, exercising the affected mus- 
cles until they are fatigued. The massage is applied to 
the fingers, hand, wrist, and arm. He uses percussion 
with the ulnar border of the hand over the affected 
muscles. His method has attracted much attention, 
and several articles have appeared in recent medical 
journals describing the process. 



CHAPTER XXVI. 



DISEASES OF THE SYMPATHETIC. 

Wmoht, H. G., Heiida<;liea : their Causes and their Cure. 
London, 1865.— Smith, A. A., Tfie Theraiwutica of Headache. 
Med. Record, Aug. 5, 1876, p. 503.— Woakes, E., The ^Etiology 
and Treatment of Occipital Headache. Practitioner, AprU, 1878, 
p. 263.— Warner, F., Recurrent Headache in Children. Brit. 
Med. Jour., Dec, 6, 1879, p. 889 ; Brain, Oct., 1880, p. 809.— 
Day, W. H., Headaches : their Nature, Causes, and Treatment. 
Philadelphia, ISKi. 

LiVKiNQ, E., On Migraine. London, 1873.— Allbott, On Mi- 
graine. Practitio7ier, x, 1873, p. 25 — aEOUlN, E. C, A Contribu- 
tion to the ITierapeutics of Migraine. W. 1'. Med. Bee., Dec. 8, 
1877.— Spkndeh, J. K., The Treatment of liligraine. Lancet, June 
14, 1884, p. 1144.— Hdohks, C. H., Migraine. Alienist and Neu- 
rologist, April, 1884, p. 277.— Bruston, T. L., On the Pathology 
and Treatment of some Fomw of Headache. St. Barthol. Hasp. 
Rep., 1883, p. 329.— Jewell, J. S., The Nature and Treatment of 
Headaches. Jour, of Nervoua and Ment. Diseases, Jan. -April, 
1881. 

CEPHALALGIA-— HEADACHE, 
It is not necessary to consider headaches occurring 
as one of many aymptoms in various coostitntional and 
inflammatory cliHeases, nor as an attendant upon or- 
ganic cerebral diseases. Even when not thus associ- 
ated, it is frequently only one of several symptoms, 
but the one which gives most distress, and requiring 
relief. 

Whatever seriously lowers the tone of the nervous 
system or the general health may be an efficient cause. 
Neurasthenic patients usually suffer from some form of 
headache, most frequently ot a dull or heavy kind, 
which is almost continuous. 
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Defective sanitary conditions, bad drainage, or poor 
ventiJation, may cause the disturbance ; frequently a 
morning headaclie may be traced to sleeping in an illy- 
ventilated room. 

AnEemla and hypergemia of the brain are said to 
canae headache. I doubt whether the variety of pain 
will help to distinguish between these two conditions : 
the diagnosis must be made from other symptoms or 
conditions. It is to be kept in mind that an anaemic 
patient may have a sudden flow of blood to the head, 
giving rise to headache of the congestive variety. 

Alcohol, tobacco, various deleterious gases, as siil- 
phureted hydrogen, carbonic oxide, or the gas used for 
lighting, may cause headache j chronic lead-poisoning 
is another cause. 

Headache is sometimes the only symptom of tertiary 
syphilis ; it is frequent in Bright's disease, and may be 
the first sign of trouble. Tliere is also, apparently, 
a connection between headache and rheumatism and 
gout. 

A very large class of cases are reflex in origin, de- 
pending upon disease or derangement in distant or- 
gans ; the digestive and urino-genital organs are most 
frequently the seat of such disturbance. 

Differences in the refractive power of the eyes may 
be the exciting cause of headache, and in every doubt- 
ful case an oculist should examine the eyes. 

A careful examination of all the possible derange- 
ments is necessary to form a correct diagnosis ; but with 
care there is usually not much trouble in arriving at a 
reasonable conclusion: in some cases, however, it will 
not be possible to discover the cau^e or nature of the 
affection. 

Headache is rare in early childhood, and, when pres- 
ent, may be of serious import ; it ought to lead to a 
watchful care lest it should be the forerunner of some 
serious disease. About the period of second dentition, 
and until puberty, headache may be more common, 
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' and is sometimes severe and continuons, with remis- 
sions, but few inteiinissions. It is not then of a sharp, 
piercing character, but rather heavy and dull, increased 
by mental exertion and confinement. 

In old age it is not common, and ia of more impor- 
tance than in middle life. 

Treatment. — It may be necessary to change the 
patient's mode of life or residence. If there is any 
unfavorable influence about the house, it should be 
remedied, or, if that is not possible, the patient should 
change his residence. 

Too severe mental application, whether in stndy or 
in business, must be moderated, and this is not always 
easy to accomplish. Sedentary habits must be broken 
in upon, exercise out of doors must be insisted upon, 
and late hours, whether for business or amusement, 
must give place to early retiring. High heels and tight 
lacing, and insufficient clothing, need to be looked 
after, even if the contest with what is thought fashion- 
able seems well-nigh hopeless. 

The diet should be regulated ; the high and gener- 
ous liver may expect to suffer untU he can reduce his 
diet. An occasional saline cathartic may give tempo- 
rary relief ; or, if there is a gouty tendency, colchi- 
cum may be used ; but more than that is needed, and 
while the patient persists in indulgence not much will 
be gained. In gouty cases, citrate of lithia, five grains 
or more tlu'ee or four times a. day, promises well. 

Alcohol and tobacco should, of course, be given up ; 
if there is any suspicion of lead-poisoning, iodide of 
potassium should be given to eliminate the poison. 

Dyspepsia, or other affections which may act as 
causes, must be treated by appropriate means if pos- 
sible. 

During the attack, in cases of excessive blood-sup- 
ply, counter-irritation to tlie back of the neck, cold to 
the neck, or an ice-bag to the lower jKirt of the spine, 
ergotin in three-grain doses, bromide of potassium in 



310 



DISEASES OF TBE SYMPATHETIC. 



thirty to sixty grains ; if the pain is severe, wet cups to 
the back of the neck, or leeches behind the ear — may 
be tried. 

In nervous headaches, or those caused by exhaus- 
tion or overwork, citrate of caffein, two to five graina, 
is frequently sufficient for its removal; yet the caffein 
sometimes causes nausea. Aromatic spirit of ammonia 
and sweet spirit of niter are excellent remedies ; a tea- 
epoonfal of each can be given, aud repeated in one or 
two hours if necessary. Valerianate of ammonia^ spir- 
it ot lavender, camplior, or asafcetida, may serve when 
other remedies faiL Hot water to the head is usually 
more grateful than cold. 

Between the attacks, ergotin, in tendency to a con- 
gestive condition, with care as to habits. In other 
cases, the various tonics, cod-liver oil, and good feed- 
ing. Extract cannabis ladica, in third to half-grain 
doses three times a day, has proved very usefnl, not 
merely in migraine, as advised by Seguin, but in more 
common forms. The drug should be continued several 
weeks. 

Iodide of potassium seems to be useful in other 
cases than where there is a rheumatic or syi^hilitic 
taint. Dr. Hajey found that it relieved a duU, heavy 
headache over the brows accompanied by languor, chil- 
liness, and feeling of discomfort. He gave it in two- 
grain doses, in half a wine-glass of water, to be sipped 
slowly. 

Massage to the head wiU often relieve the pain in a 
few minutes ; in ctu-onic cases, the massage should be 
given for a long time, and may be general. 

The galvanic cnn-ent, passed from the forehead to 
the bax;k of the neck, or transversely, may be tried, or 
the faradic current from forehead to neck. It is better 
to use the operator's hand as the electrode on the fore- 
head, the battery-electrode being held in hLs other 
hand. The hand fits the shape of the foreliead better 
than the common metallic electrodes, and the ojieralor 
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can thas judge more correctly as to the strength oi the 
current, which needs to be very mild. 

MEGRIM.— SICK HEADArUE.— MIGKilXE. 

Megrim, or sick headache, is a paroxysmal head- 
ache, usaally limited to one side, frequently attended 
with nausea and vomiting ; the intervals between the 
attacks are usually free of pain. 

MT101.0QT. — Heredity is even more evident in this 
than in many neuroses. Frequently it occurs in several 
successive generations in the Bame family. 

Women are slightly more liable than men ; Liveing 
says as 5 to 4, Eulenburg says as 5 to 1. 

The first attack occurs most frequently before ten, 
or at puberty. It rarely begins after twenty-five. 

Certain jufluences, as imprudence in diet, exhanst- 
' Ing exertions, excitement, late hours, noise and confu- 
sion, will give rise to an attack; and these may occur 
more frequently at the catamenial period ; but why it is 
so we do not kmiw. 

Symptoms. — As in other "explosive" neuroses, the 
patient is usually free from pain, and in the enjoyment 
of good health, between the attacks. Sometimes the 
paroxysm is preceded by a warning; perhaps an un- 
usual buoyancy of feeling and sense of exhilaration are 
noticed on the preceding day, and the patient knows 
he is about to be sick because he feels so well. Or, 
[ again, an indisposition begins the day before, and gives 
notice of the coming storm. 

In almost every case, pain is the most prominent 
symptom. The pain is felt on waking ; usually it is 
mild at first, but increases as the day advances until it 
reaches its greatest intensity. Sometimes the pain be- 
gins later in the day, and occasionally it is absent 
throughout the attack, the other symptoms alone ap- 
l pearing. The pain varies much in character and se- 
\ verity in different attacks, even in the same person. It 
Lis osnally unilateral, the side affected varying, at one 
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time the left, and the next time, perhaps, the right side 
snflering. Sometimes it is bilateral, though then one 
side may sotfer the more severely. At the beginning 
of the attack the pain is limited to one region, gener- 
ally the forehead or the temple ; as it becomes worse, 
it spreads over the whole side of the head. The pain 
continues throughout the paroxysm, sis or eight to 
twenty-four hours, rarely longer, though a sense of 
heaviness or depression may remain for a while longer. 
There is general tenderness of the acaJp over the region 
affected, rather than any special tender points. 

Almost from the commencement of the pain there is 
a loss of desire for food, or absolute loathing of it. As 
the headache continues, this feeling changes to nausea, 
and at length vomiting sets in. One severe spell of 
vomiting may close the attack, and the pain cease, 
drowsiness or sleep following or not. Geneiully, how- 
ever, more than one fit of retching and vomiting occurs, 
and the prostration is correspondingly severe, as the 
pallor, sweating and weakness show. 

The drowsiness or heavy sleep which sometimes 
follows the vomiting may be in part the result of the 
exhaustion caused by the pain and the vomiting. It 
is not like the quiet, natural sleep which sometimes 
closes the attack ; it rather resembles the stupor follow- 
ing an epUeptic fit. 

Other symptoms are less common than the pain and 
nausea. Visual disturbances are next in frequency, 
and, when present, generally appear before the pain. 
They consist in partial or total loss of sight, and in va- 
rious luminous appearances, of greater or less brilliancy, 
and sometimes colored. The loss of vision is sometimes 
central and sometimes lateral ; there may be true lat- 
eral hemianopsia. The luminous phenomena may con- 
sist simply in the perception of a bright light, without 
definite form, or there may be zigzag lines of light, 
sometimes colored, resembling fortifications, A small 
point of light is first seen, which gi-adually expands, 
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inrreaaing in size, assuming the above zigzag form, un- 
til it extends beyond the field of vision and disappears. 
Meanwhile, a new spot appears, and goes through the 
same changes ; the lines of light have tremulous mo- 
tion. 

Disturbances of common sensation, anresthesia, and 
sometimes of the special senses, on the same side with 
the headache, are less frequent. When the numbness 
is on the right side, there may be with it one of the 
forms of aphasia. 

In severe cases it ia impossible for the patient to 
apply himself ment^iUy ; but sometimes more than this 
mental disturbance is noticed, though not to any serious 
extent, even during the seizures. 

Pathogenesis. — It is often assumed by the patient 
that the attacks of migraine are dne to gastric disturb- 
ance ; as the nausea and vomiting are so frequent, this 
is not strange, and too often the physician falls in with 
this view. While imprudence in diet may sometimes 
be the exciting cause of an attack, it is only incident- 
ally so ; other causes are equally as effective. The phe- 
nomena are all referable to cerebral influence ; the 
nausea is from the encephalon, not from the stomach. 

Any one interested in the different theories will 
find them fnlly discussed by Liveing. 

There seem to be two conditions of the cerebral 
circulation during the attacks ; in some the vessels seem 
to be in a state of spasm, contracted ; in others dilated, 
Liveing refers the attacks to the explosive tendency to 
be found in the nervous system even in health. 

There is usually no anatomical change possible, as 
the attacks are so fugitive. Occasionally certain of the 
sensory disturbances, as nnmbness or visual change, 
are more permanent, so that a slight structural change 
in the brain might be possible. A change in the circu- 
lation, and, in the above rare cases, in the structure of 
the posterior part of the inner capsule and adjoining 
portion of the optic thalamus, would explain the symp- 
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toma, except, perhaps, the headache and nausea. Pro- 
visionally, we may imagiue this to be the seat of the 
change, though our actual knowledge in this regard is 
very alight. 

There is a resemblance between the attacks of mi- 
graine and those of epilepsy, which it is not necessary 
to specify minutely. A few cases have been observed 
in which migraine in early life was later rei)laced by 
epilepsy. 

Prognosis, — The prospect is very slight of com- 
plete immunity fi'om the attacks during early life ; 
with advancing years the frequency of the paroxysms 
diminishes, and finally the patient is fi-ee. Yet much 
benetit may be derived from treatment in diminishing 
the severity and frequency of the attacks. 

Treatment.— Such hygienic measures should be 
adopted as will most effectually remove the exciting 
causes ; over-exertion of the brain, neglect of proper 
exercise and out-door life, late hours, excitement — such 
influences can be avoided by sufficient self-denial on 
the part of the patient except in the cases where the 
struggle for the necessaries of life demand the sacrifice. 
Much can be done, also, by means already alluded to, 
to increase the strength and vigor of the nervous sys- 
tem. 

During the attack the patient will instinctively take 
the precautions as to rest and posture which are most 
favorable. The friends may, however, be too fussy. 
Quiet, i.e., freedom from noise, motion, jarring, and 
from conversation ; exclusion of light ; coolness in the 
atmosphere of the room, not chilliness ; abstinence from 
food — these conditions may be obtained by the aid of 
friends, or officious friends may render it impossible 
for the patient to have them. 

Drugs taken early in the attack may diminish its 

severity. Sometimes a large dose of quinine, ten to 

twenty grains, is of benefit ; caffein, or citrate of caf- 

■ fein, in two- to five-grain doses, is more effectual ; prep- 
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rkrations of gnarana have an effect similar to caffein. 
lln cases of paralysis of the vaso-motor constrictor 
Inerves, ergot is of value ; where theie is sitasm of those 
lerves, the inhalation of nitrite of amyl proves of value, 
Ebut it may be necessary to repeat it several times at 
' short intervals ; one to three drops may be inhaled ; 
when a patient's peculiaritiea and susceptibility to the 
drag are known, larger doses may be used ; belladonna 
1 or atropia may be of use in the same class of cases ; 
fcnitro-glycerine, or glonoin, as it is also called, has been 
■■recommended, one drop of the one-per-cent solution be- 
Ing used in water, but its value is doubtful. Chloride 
of ammonium, twenty to forty grains, may diminish the 
severity of the pain. Copious draughts of hot water 
have been of value with some patients. After the nau- 
sea has become marked, internal remedies are likely to 
increase it, and add to the distress by causing vomiting ; 
though, in rare cases, the emesis relieves the pain and 
shortens the attack. 

Several remedies have a value in diminishing the 
frequency of the attacks. Extract of cannabis Indica 
in one-third- to one-half-grain doses three times a day 
is very valuable, but it must be continned several 
weeks. Valerianate of zinc, three grains three times a 
day, is also useful; and in larger doses, five or six 
grains every three hours, it may shorten the attack. 

Liveing found iodide of potassium, five grains three 
times a day, of advantage, and he also recommends 
bromide of potassium. It should be given in ten- to 
twenty -grain doses three times a day for several 
months. 

The galvanic current may be used with advantage. 
In cases where the vessels are contracted, the negative 
pole should be held in the hand, or on the back of the 
neck, while the positive pole is placed over the cervi- 
cal sympathetic withont interruptions. In cases with 
paralysis of the constrictor vaso-motor nerves, Erb ad- 
vises the cathode over the sympathetic, and that the 
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current should be repeatedly opened and closed, avoid- 
ing, however, too sti-ong irritation. 

The faradie current, used as advised for simple 
headache, sometimes gives relief. 

Many times these applications can not be made dur- 
ing the attack, as the pain is increased by the simple 
manipulations necessary, and not relieved by the elec- 
tricity. 

Between the attacks, general faradization or galvani- 
zation may be of great semce, as in other cases of di- 
minished nervous power, in restoring the system to a 
normal condition. 

Massage would rarely be of value during the attack. 
but in its incipient stage, and between the attacks, may 
be of great benefit. 

GKAVES'S DISEASE (ExopataAniio Goithi). 

ECLENBDRO und GUTTMAJfN, Die Basedow'sche Erankheit. 
Arch.f. Psych., i, 1868, p. 430.— Wnjcs, S., Exophthalmic G-si- 
tre. Guy's Hasp. Rep., 1870, p. 7. — Rubbkll, J., Clinical Ulua- 
trations of Graves's Disease. Med. Times and Gaz., Sept 2, 1876 
et seg.— Chvostkk, Die Therapie der Basedow'sche Eraiikheit. 
Zeitschr. f. Tlterapie, No. 8, 1883. 

Exoi)hthalmic goitre is an affection attended with 
three prominent symiJtoms — palpitation, goitre, and 
exophthalmos. 

Stmptoms.^ — The disease usually begins by a nerv- 
ous irritability and change of character, feeling of 
fullness in the head and eyes and neck, and palpita- 
tion. In most cases the palpitation is spoken of as the 
first symptom, perhaps "because it first attracts atten- 
tion. The heart's action rises to 100 or 150 ; but there 
are no signs of organic disease of the heart. 

The projection of the eye is usually attended with a 
diminution in the motion of the upper lid, so that, if 
the eyeball is roUed upwai-d, the lid does not move in 
harmony there\vith. 

Sight is not affected, and accommodation is not dis- 
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tnrbed. The ophthalmoscope generally shows nothing 
abnormal, though optic neuritis has been seen. 

The thyroid gland slowly increases in size until it 
becomes quit* prominent ; even the middle lobe may 
be enlarged. In consequence of this enlargement, the 
voice may be somewhat changed in character, and res- 
piration may be disturbed. 

Various genei-al symptoms may be associated with 
the above. The appetite suffers ; diarrhcea sometimes 
sets in ; there may be extreme emaciation ; ana?mia is 
not uncommon. 

Among women, the catamenia may cease, or there 
may be dysmenorrha'a. There is sometimes unilateral 
sweating. 

Sometimes one of the three prominent symptoms 
may be absent. 

As a rule, the symptoms are very slightly marked at 
first, but gradually increase ic severity, the disease be- 
ing chronic in its course. Occasionally an acute case 
appears, in which all the symptoms are rapidly devel- 
oped. 

Patholoot. — The pathology of this disease is by 
no means easy to explain. Panas is inclined to think 
that the disease depends upon a disturbance of the 
medullary oblongata, an irritation which would excite 
the sympathetic fibers passing to the heart, and the 
vaso-dilator nei-ves would erplain the sj-mptoms. Or, 
on the contrary, a paralysis of the inhibitory nerres, " 
and of the vaso-constrictures. Panas is inclined to 
the belief that the latter is the correct explanation. 

Anatomical changes have been found several times 
in the cervical sympathetic, especially in the lower 
ganglion. 

Prognosis. —Prognosis is not very favorable, though 
several cases of recovery have been reported. 

Treatment. — Digitalis has but little influence in 
moderating the rapidity of the heart's action. Bella- 
donna has sometimes been of use. Quinine and iron 



318 



DISEASES OF TBB SYMPATBETIO. 



have also proved serviceable. The best results have been 
obtained by Chvostek from the use of electricitj". He 
used the ascending galvanic current to the cervical sym- 
pathetic, and on each side, stabile, one minute ; to the 
spinal cord the positive pole on the tlfth dorsal, the 
negative on the cervical vertebrie ; he also passed a cur- 
rent transversely through the head from one mastoid 
process to the other ; or in some cases applied it to the 
temples. The application was about one minute in 
each place. He used a very weak current, which caused 
no sense of heat, and applied it daily. 

Meyer and Leube have both obtained good results 
from galvanism. 
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ANGINA PECTORia 

See, G., De I'angine de poitrine. France m4d., 1876, p. 197 
et seq.—BiLFOUR, Q. W., Upon Pftroxysma] Angina Pectoris. 
Edinburgh Med. Jour., Marcli. 1881, p. 7G9.— Hcchard, H. Le 
cojicours mid.. No. 6, 1881. 

Angina pectoris is a disease characterized by pain- 
ful paroxysms, the pain being situated in the neighbor- 
hood of the heart, and radiating thence to the left side 
of the chest and left arm. The attacks are accompa- . 
nied with great anxiety and a sensation of impending 
dissolution. 

iETioLoGY.^ — The disease attacks males by prefer- 
'ence, and occurs most frequently after the age of forty. 
It is uncertain whether heredity plays any part in the 
ffitiology of this disease. Gout, rheumatism, and alco- 
holism are supposed to be important as causes. Ex- 
cessive tobacco-smoking is also spoken of as predispos- 
ing to the disease. Many cases of angina pectoris are 
found in persons who have organic diseases of the 
heart, and these are naturally looked upon as giving rise 
to the pain. Especially is this true in regard to changes 
in the coronary arteries, or such changes at the com- 
mencement of the aorta as are likely to interfere with 
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the circulation of the blood throngh the substance of 
the heart. 

As directly exciting to the attacks may be men- 
tioned exj)03ure to cold, unusual mental emotions and 
bodily exertion, especially walking against a strong 
wind, or walking rapidly up hill, or ascending a flight 
of steps rapidly. Yet many cases occur in which there 
has been no special exciting cause, as is particularly 
true of those attacks which occur during sleep. 

PixnoLOGiCAL Anatomy. — The anatomical changes 
found are such as belong to the organic diseases of the 
heart, which may be supposed to exert an influence as 
predisposing causes. Otherwise than these changes, 
which need no special description, there is no anatomi- 
cal lesion discoverable. 

Symptoms. — The prominent symptom of this dis- 
ease is pain, which is situated usually along the left 
border of the sternum, and more especially near the 
apex of the heart. Thence the pain may radiate over 
the whole chest.'may descend along the left aim, rarely 
going below the elbow. The pain is not so sharp and 
acute as some other species of neuralgia, but it Is at- 
tended with such anxiety and distress, such a sense of 
danger to life, that it is much less bearable than almost 
any other variety of pain. 

During the attack the pulse is often increased in 
rapidity, but is rarely irregular unless there is organic 
cardiac disease. The respiration is sometimes unaf- 
fected, though very often the patient instinctively holds 
his breath, and remains immovable, supporting himself 
by his arms, as if afraid even to breathe. Each attack 
of severe pain is usually of but short duration; but 
they may succeed one another rapidly, and the duration 
of the whole attack is veiy variable, sometimes extending 
over days, though when so long there are genemlly pe- 
riods of remission almost amounting to intermission. 

When the attack has finally ceased, the patient is 
usually free from pain until the recurrence of the next, 
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wliich may not be for many months ; but, as the at- 
tacks recur, their frequency becomes greater, until the 
intervals between are very short. 

Prognosis. — When the disease depends upon an 
organic change of the heart, death usually follows after 
a longer or shorter interval. Where there is no ot^nic 
change of the heart, the patient may recover, and live 
long without a recurrence of the disease. 

The nature of the disease is but imperfectly known. 
It is generally considered as belonging to the neural- 
gias. Some cases are referable to gout or rheumatism ; 
some are probably due to fatty degeneration of the 
walls of the heart. Some again, perhaps, depend upon 
an imperfect supply of blood to the heart, in conse- 
qnence of disease of its nutrient arteries. It has also 
been refen-ed to a neuritis of the cardiac nerves. As 
has been remarked : "It is very difficult to choose an 
opinion out of the midst of this labyrinth of explana- 
tions, which contradict each other and destroy each 
other." 

Diagnosis. — The chief danger of mistake lies rather 
in considering a simple neui-algja, affecting the inter- 
costal nerves, as angina pectoris. 

The character of the pain is different, the anxiety 
and distress attending it are much less in intercostal 
neuralgia, or are entirely wanting. 

Embolism of the pulmonary artery is attended with 
mnch greater dysjinoea, and the circumstances asso- 
ciated with it will assist to a diagnosis. 

It is of primary importance to learn whether the 
pain is associated with organic disease of the heart. 
To do this, it would be necessary to examine the heart 
between paroxysms. And even a careful physical ex- 
amination may not settle the question without doubt. 

Theatment.— Eulenburg says : "The remedies are 
many, the cures few." During the paroxysm it is 
most important to relieve the pain and distress. 

Nitrite of amyl will sometimes cut the attack short. 
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Five or six drops on a handkerchief, inhaled by the pa- 
tient, repeated if necessary, may suffice to relieve the 
paroxysm. 

The subcutaneous injection of morphia, with a small 
amount of atropiii, will often give relief. With other 
patients, the most speedy relief is experienced from 
the application of ice immediately over the heart. Ni- 
tro-glycerine (glonoin), in the dose of one or two drops 
of the one-per-cent solution, has been recommended, 
and has, in some cases, proved very efficacious, not only 
in relieving the pain of the attack, but in warding off a 
recurrence. 

Aconitia, by preference Dnquesnil's, in dose of from 
rhr to 3J-5 of a grain, repeated, if necessary, every hour 
or two houra, until there is tingling of the lips, or 
tongue, or fingers, will often give relief, but is less 
rapid in its action than the remedies previously men- 
tioned. The benefit derived from this ding is, however, 
of longer duration. Tincture of aconite-root may be 
nsed instead. 

Between the attacks means should be taken to di- 
minish the danger of a recurrence. If there is any 
goat or rheumatic tendentry, appropriate remedies 
should be used. In other cases the general health 
should be maintained, the patient cautioned against 
over-exertion of any kind, and, as many of these pa- 
tients are niu down in general health and overtaxed, 
a large proportion of rest is absolutely necessary. 
Smoking should be given up. 

Among the drugs which may be used with the pros- 
pect of greatest benefit is arsenic. Besides this, prepa- 
rations of iron and zinc may be used. Nitrate of silver 
has been recommended. Digitalis, combined with the 
arsenic, is also mentioned as valuable. 
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SYMMETEICAL GANGRENE. 

Raynaud, M., Nouvelles t-echerehea sur la nature et le traite- 
ment de Tasphyxie locale des extrfimites. Arch. gin. demM., 
1874, Jan., p. 1 ; Feb.. p. 189.— Warren. J. C, Symmetrical Gan- 
grene of tlie Extremities, Boston Med. and Surg. Jour., Jan. 16, 
1879, p. 76.— Weiss, M,, Ueber sogenamite Bjmiiietrische Oau- 
gran. Zeitachr.f. Heilk., iii, 1882, p. 233. 

The causes of this peculiar affection are not known. 
The disease consists in a disturbance of the circulation, 
especially in the extremities, probably an affection of ' 
the vaao-motor nerves, by which the supply of blood is 
cut off, and hence the nutrition suffers ; and, when car- 
ried to an extreme, gangrene sets in, and the affected 
parts slough off. Fingei-s and toes are the most fre- 
quently affected ; but limited spots on the body, and 
even the face, may suffer. The disease Is almost al- 
ways sjTnmetrical, and is i«iroxysmal. 

In many patients there is a prodromic period of un- 
rest, with change of character. The patient becomes 
peevish, fretful, surly, withdraws within himself, and 
avoids contact with those whom he formerly sought, 
even his own children. He sighs, and frequently sheds 
tears. Sleep is restless, broken by dreams. Appetite 
poor, digestion difficult, and the slightest excess is fol- 
lowed by severe gastric crises, similar to those seen in 
ataxia. Hearing, sight, and taste may be diminished. 

A disagreeable sensation is felt in the limbs ; the 
circulation is sluggish ; the surface becomes cyanotic, 
perhaps almost black ; generally, severe pain, of a neu- 
ralgic character, sets in, which is without intermission, 
almost without remission. The affected parts are an- 
sesthetic, and this may cause the gait to assume an 
ataxic character. 

After reaching this stage, the symptoms may sub- 
side and the normal condition of the parts return. 
Otherwise, the disturbance of nutrition increases, and 
there is gangrene affecting the fingers and toes, or bu- 
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perficial spots of the skin, and after four or five daya 
the dried epidermis falls off, leaving a suirei-ficial ulcer, 
■which heals slowly. If a whole phalanx of finger or 
toe is affected, this drops off, and the stump cicatrizes 
slowly. 

There is no fever attending the above phenomena. 
The heart is unaffected ; the pulse is not disturbed, even 
in the arteries near the cyanotic parts. The tempera- 
ture is lowered in the affected limbs. Occasionally 
there is no pain. 

Raynaud found the circulation of the fundus of the 
eyes affected, arteries contracted, and venous pulsation ; 
in one case he found these changes between the attacks ; 
in another case at the same time with the attacks. 

The diagnosis is not difficult when the whole series 
of symptoms is before one ; but at the beginning there 
might be some doubt as to the nature of the affection, 
and it would be excusable to suspect locomotor ataxia, 
or disease of the spinal membrane. 

Treatment. — Warmth and rest are indicated ; some 
of the symptoms might be relieved by gentle massage. 

Raynaud obtained excellent results from the use of 
the galvanic current applied over the spinal column. 
He used from twenty-five to thirty cells, the positive 
pole over the fifth cervical vertebra, the negative pole 
over the sacrum. After a short time he slid the nega- 
tive pole up to the eighth dorsal vertebra. The appli- 
cation was continued ten to fifteen minutes daily. The 
circnlation became more rapid ; abundant sweat ap- 
peared ; the hands became moist ; in some cases head- 
ache followed the application, and then it was neces- 
sary to reduce the number of cells. He also applied 
the positive pole over the nerves in the upper part of 
the limb, and the negative pole over the affected sur- 
face. He was able to use in this way from thirty to 
sixty cells. As improvement appeared, sensation be- 
came more acute, and it was necessary to reduce the 
number of cells. 
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rXILATERAL FACIAL ATItOPHY. 
GuTTMAKN, P,, Ueber einseitige Gesiditaati-ophie. Arch. f.\ 
Psych., i, 1868, p. 173.— Basnistkr, H. M., Progressive Facial 
Hemiatrophy. Jour, of Nenous and Mental Diaeaees, Oct., 1S76, 
p. 639.— Hammond, Wm. A. Ibid., April, 1880, p. 250.— Flashab, 
Ein Fall vou bilateraler neurotischer GesichtBatrophio. Berl, M. m 

Woch., Aug. 2, 1S80, p. 441.— Wettk, H. Cbl.f. d. m. Wi»9en.A 
Julys, 1883, p. 491.— Mendel. Berlin, kl. Wochenschr., Sept ITJ 
1883, p. 588. — JE980P and Browne. St. Barthol. Hasp. R^.. xviii^l 
1862. — ^WoLFF, Ueber doppelsejtige fortschreit. Gesiclitsatrophicfl 

Virch. Arch., 94, 1883, p. 333. 

The cause of unilateral atrophy of the face is no1 
certain ; more cases have been noticed in women thaB'j 
in men ; frequently injuries have preceded the atra-<j 
phy. 

Stmptoms. — Preceding the change in the tissues 
the face there may be a prodromic period, duri: 
which there is pain in the face and head, ^vith perha] 
hypersesthesia. Bannister noticed absence of perspira*] 
tion on the affected side of the face, without pain. 

Before the atrophy, there is usually a whitish dii 
coloration of the skin at the point where the change 
about to rake place. Two or thiee of these spots may' 
appear at a moderate distance from one another, and run 
together. The hair becomes white, and may fall out. 

The atrophy affects the skin and subcutaneons tis- 
sues ; the bones rarely undergo atrophy, though theitn 
growth may be retarded if the patient has not reached*] 
adult years. The muscles of the face are not subject 
any fatty degeneration, Hammond found the muscu-] 
lar libers diminished in size. Owing to the loss of fi 
tissue and cliange in the skin, the cheek is hollowed in 
the skin, lacking in elasticity, seems to be closely ad- 
herent to the bone. Sometimes the tongue, the hard 
and soft palate, are affected ; the eye seems to be sunken 
deeper into its socket, and the lids are partially closed. 

There is no mnscular paralysis ; the electrical reac- 
tions are normal ; the circulation is rarely disturbed ; 
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there is no change of temi)erature on the two sides of 
the face ; tactile sensation is not diminished. 

The disease does not lead to a fatal result, and no au- 
topsies have been made. Several theories have been 
advanced to explain the singular phenomena. It has 
been thought to be a disease of the cervical portion of 
the sympathetic, or of the nuclei of the facial or other 
cranial nerve; of the spheno-x)alatine ganglion, or a 
primitive atrophy of the adipose tissue. 

No treatment has been of x)ermanent benefit. Elec- 
tricity has been thought to give a slight relief. Both 
the galvanic and faradic current have been applied 
locally to the face, but no permanent improvement fol- 
lowed. 



CHAPTER XXVU. 



VERTIGO. 



EuasELL, J., Illustrations of Stoma«liic Vertigo and Allied Af- 
fections, Med. Times and Gaz., July 3, 1880.— Jackson, J. H., 
Lecture on Auditory Vertigo. Lancet, Oct. 3, 18S0, p. 625.— 
Fere, Ch,, at Deiiaks, A., Note kut la maladie de Meniere et en 
particulier sur son traitement par la methode de M. Charcot. 
Reime de mid.. No. 10, 1881.— Lbten, Du vertige. Gaz. des h6p.. 
May 23, 1882, p. 468.— WoAKES, E., Eamarks on Vertigo. Brit. 
Med. Jour., April 28, 1883, p. 801, 

Frank defines vertigo as "an illnsional taming, 
painful and sudden, which seems to affect the person 
himself and external objects, whether they are in re- 
pose or moving in their ordinary manner." 

Vertigo is really a symptom, not a disease. It may 
be reflex or sympathetic, or the cause may escape our 
observation, and then it is spoken of as idiopathic. 

Axenfeld has said that vertigo is caused by a change 
in the intra-cranial circulation, either a lack of suffi- 
cient arterial blood, or hypersemia, causing the symp- 
tom. In both these conditions the molecular inter- 
change in nerve-celLs is incomplete ; their nntrision suf- 
fers ; their functions ai-e exalted, exhausted, or per- 
verted. 

Causes. — Vertigo is sometimes caused by dysjwp- 
sia. It is one of the symptoms of exhaustion, of cere- 
bral anfemia, of intestinal or uterine disturbance. Va- 
rious poisons may produce vertigo, as tobacco, alcohol, 
opium, oxide of carbon, lead, prussie acid, or urwmic 
poisoning. It is very common in certain cerebral dis- 
eases, especially those affecting the cerebellum. Heart 
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disease is sometimes accompanied by vertigo. It may 
be premonitory of various acute diseases, as the exan- 
themata. The petit mat of epilepsy is oft«n simply 
vertigo attended with impaired consciousness. 

A disturbance of accommodation in the eyes, espe- 
cially if the eyes differ one from the other, may give 
rise to this disagreeable symptom. A slight weakness 
of some of the motor muscles of the eye, producing 
slight strabismus, may have the same effect. Of these, 
the causes are comparatively simple, and require little 
more than a mention. There is, however, a series of 
symptoms, due to disturbances of the ear, which de- 
serve more extended mention. 

Disease of the semicircular canals, or eren a slight 
increase of pressure upon the fluid contained in these 
canals, is attended with vertigo. Even an accumnla^ 
tion of wax in the ear, or the closure of the Eustachian 
tube, may be sufficient to give rise to the symptoms. 

Vertigo, when caused by affection of the ear, was 
carefully described by Menidre, and hence has been 
caUed, from him, Menidre's disease. 

Besides vertigo, there is usually tinnitus, also deaf- 
ness, which in severe cases is complete. 

The attack is often sudden, the patient being obliged 
to stop, immediately seize hold of some object to sup- 
port liimself, or perhaps he falls, as if suffering from an 
attack of epilepsy. There is, however, no loss of con- 
sciousness. His face is pale, his skin is cold, he is 
bathed in perspiration. There is nausea, vomiting, and 
headache. Many times the attack is less severe — the 
patient simply staggers instead of falling, and suffers 
severely from the accompanying symptoms. As a role, 
the attack is not of long duration. The patient regains 
his steadiness and his usual health ; but, so long as the 
affection of the ear continues, there is danger of a re- 
newal of the vertigo. 

The treatment of auditory vertigo is, of course, first 
to remove any affection of the ear, any cause of press- 
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ure upon the semicii'cular canals. Charcot found great 
benefit from the use of seven to fifteen grains of qui- 
nine daily for nearly three months. If necessary, the 
quinine, after having been omitted, can be repeated 
when the symptoms recur. 

Sometimes electricity may be of benefit, though very 
rarely. 

It is important to make a correct diagnosis as to the 
cause of vertigo. Auditory vertigo is very likely to be 
mistaken for epilepsy, or for vertigo associated with 
dyspepsia. Unless a correct diagnosis of the cause is 
made, the treatment is likely to be futile. 

The treatment of other forms of vertigo must be di- 
rected, according to the cause, to the primary disease. 



CHAPTER XXmL 



CHOREA. 



Stchqes, 0., Some Statistics of Fatal Chorea. Lancet, July 
17, 1880, p. B5,— MrrOHELL, S. Weib. Lectures on Diseases of the 
Nervous System. Lectures VII, Vni. Philadelphia, 1881,— 
8TR4NQB, W., Notes of 100 Cases of Chorea. Brit. Med. Jour., 
July 16, 1881.— Stdroeb, O., The Heart Symptoms of Chorea. 
Brain, July, 1881, p. 161.— CffAPiN, H. D.. Points of Interest in 
Chorea. Med. Record, Dec. IS, 1883, p. 6-18.- SiNTnn, G.. Sulla 
patogenesi dellacorea. Riviata Sperimentale, is, 18S3, p. 449.— 
Stitroes, O., Chorea with Bheumatism. Lancet, Aug. 31, 1878, 
Nov. 29, 1879, Sept. 20, 1884.— Houqhton, J. H. Brit. Med. Jour.. 
Deo. 9, 1882.— RloKARDs, E. Ibid., Nov. 11, 1882, p. 932.— Fra- 
BEE, T. R Ibid., Dec. 9, 1882, p. 1132. 

Chorea (Saint Vitua'a dance) may be defined as a 
neurosis affecting the voluntary muscles, generally pre- 
ceded and attended with slight mental disturbances, 
the motor phenomena consisting in irregularity of vol- 
untary motions, or, when severe, the spontaneona de- 
velopment of irregular motions apart from the inter- 
vention of the will. 

JEtiology. — Certain constitutional conditions un- 
doubtedly predispose to chorea. Heredity seems in 
some cases to be one of the predisposing causes ; the 
instability of the nen'oua system at certain periods of 
life, as during second dentition, and at puberty, are 
also to be taken into account, many more cases occur- 
ring from six to eleven years of age than at any other 
equal period. The disease is extremely rare after twen- 
ty-five years of age. The debility following scarlatina, 
diphtheria, typhoid fever, etc., frequently seems to 
predispose to the disease. Rheumatism appears to be- 
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long rather to the exciting canses, considering the fre- 
quency with which it ia followed by chorea. The re- 
lation which the two diseases bear one to the other is 
still an undecided question ; they occur together too 
frequently to justify us in considering the relation 
purely accidental. Chorea may appear before the child 
recovers from the rheurnatism. 

The restraint and discipline of school life, especially 
pnblicBcliool life, with its ambitions, oftentimes has 
an injurious intluence. 

Among the more immediate causes of chorea may 
be mentioned sorrow, care, anxiety, fright, and irrita- 
tion. Occasionally chorea occurs during pregnancy, 
especially among primiparie, and most frequently dur- 
ing the twenty-fii-st and twenty-third years of age. 

Symptoms. — The earliest symptom is a change of 
disposition. The child becomes restless, irritable, is 
thought to be getting nervous, or to have the fidgets. 
It loses its temper more easily, g^ves impertinent and 
saucy replies to its parents ; in fact, the whole nature 
of the child seems to have undergone a decided change 
for the worse. Much too frequently the parents and 
teachers consider the child disobedient and naughty, 
whereas it is entirely irresponsible for its conduct, and, 
instead of taking the proper measures to stop the dis- 
ease at its very l>egiuning by curing a physical malady, 
they make it worse by employing reproof, punishment, 
and harshness to correct a moral delinquency that does 
not exist. This change of disposition may continue 
throughout the disease, and even extend beyond the 
time when motor disturbances have ceased. During 
the severest attacks there may be lack of mental pow- 
er, and inability or disinclination to apply the mind 
vigorously ; the expression of the patient may be al- 
most idiotic. 

After the above mental symptoms have existed a 
variable length of time, motor disturbance makes its 
appearance, as a rule begimiing on one side and ex- 
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tending to the. opposite side. Some anthors say that 
the left side is the more frequently affected. Occa- 
sionally the motor disturbance is eonflued to one side 
during the entire disease. At first the iiregular motion 
is slight, scarcely perceptible to an ordinary observer; 
this irregular action of the muscles becomes more 
marked and constant. The face and upper extremities 
are in constant motion ; the patient is continuously 
making grimaces, which at first may be thought volun- 
tary, and the child may be unjustly punished for 
" making faces." The fingers are flexed and extended, 
one or several at a time ; the child picks at its clothing, 
puUing and perhaps tearing it. When the lower ex- 
tremities are affected, the toes and legs are in constant 
motion, like the hands. Voluntary motion is inter- 
fered with ; the child is unable to write or sew ; often 
can not feed itself. Walking may also be difficult, or 
impossible. In extreme cases, not only are the liml>s 
and face affected, but the body may also be turned and 
twisted and bent in various directions by the involun- 
tai'y action of the muscles of the trunk. Tlie patient 
is unable to be up, is tossed about in bed ; the constant 
and violent motion causes excoriation of the skin ; he 
has a wan and haggard, perhaps a half-idiotic look, 
and is a pitiable sight. The respiration in severe cases 
is sometimes affected, acquiring a jerky character; 
speech may partake of the same jerky character, and 
it may even be almost impossible for the patient to 
speak. 

Except in very severe cases, sleep is not disturbed, 
and almost invariably the involuntary motions cease 
during sleep. In cases of moderate severity the pa- 
tients do not complain of being tired, and there is no 
appearance of exhaustion. Of course, this is not true 
of the severest cases. 

Sensation is but little if at all affected ; once in a 
while there may be pain, and sometimes tenderness, on 
pressure over the nerves. 
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M. Boaentlial found that the reacrion of the muscles 
to both the faiudie and galvanic current was frequently 
.creased. 

It is very rommon to find a cardiac mui-miir in cases 

chorea, even where there has been no rheumatism 
preceding. It is not very rare to find an irregulai- in- 
tennissiou of the pulse. As the patient recovers, the 
cardiac symptoms disappear, unless caused by organic 
lesion. 

A so-called post-hemiplegic chorea is one of the 
seqnelte of cerebral disease. The motions may very 
closely resemble those of chorea. This has been de- 
scribed in connection with cerebi-al diseases. 

"When the disease is caused by flight, and occasion- 
ally under other circumstances, the motor symptoms 
show great intensity at the commencement, the most 
violent irregular action appearing in the course of a few 
konrs. These cases, however, are exceptional. 

Duration. — The duration of chorea differs greatly 
in different cases. Some patients recover in three or 
tour weeks ; in others the disease is extended over 
iveral years ; the average duration is said to be two or 
ihree months. It is not uncommon for a child to suffer 
from two or even three attacks. Between these attacks 
the child is considered well, and is thought to have 
been cured ; but many times a careful observation will 
show that the irritability of the temper and changed 
disposition persist ; also, if the child's hand is quietly 
held, a very slight spasmodic action of the lingers can 
be felt — too slight, perhaps, to be seen. 

Many cases, therefore, spoken of as recurrence of 
chorea, are in reality simply cases of remission of the 
flaverer symptoms. Dr. Mitchell mentions the greater 
frequency of chorea in the spring, and a tendency to 
recur the succeeding spring. 

Diagnosis. — The milder cases of chorea can hardly 

mistaken, esi>eciaUy if their history is learned ; the 
[Sescription of the disease already given is sufficient for 
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diagnosis. There is a form of choreic distnrbance which 
occurs after apoplexy, affecting the paralyzed side, 
which might be miataken for genuine chorea. Charcot 
has well described this, and named it post-hemiplegic 
chorea. A history of the case showing the prerious 
attack of paralysis, the fact that the affected limb still 
suffers from impaired power, and the difference between 
the iavoluntary motions in these cases and the irregu- 
lar action seen in genuine chorea, together with fre- 
quent presence of contraction, would assist in forming 
a diagnosis between the two conditions. 

In a few cases of cerebro-spinal sclerosis the irregu- 
lar involuntary motions become so general, and reach 
such a grade of severity toward the close of the dis- 
ease, that it is possible to mistake the affection and 
consider that the patient is suffering from chorea. In 
these cases the history of the disease and the general 
character of the motions, the fact that sensation is often 
affected in sclerosis, that contraction of the fingers and 
hand are more frequent, will aid in forming a correct 
diagnosis. These cases are, however, often very diffi- 
cult to distingiiish from chorea. 

Pathological Anatomy.— The nature and seat of 
the lesion causing chorea are still undecided questions. 
Mild cases recover, leaving no disability ; only severer 
cases result in death : and therefore it is not without 
reason that many authors object to ascribing the milder 
cases to the same lesion as is found in the severer cases. 
In many autopsies the smaller blood-vessels of the brain 
have been found plugged. In some cases minute vege- 
tations have been found on the valves of the heart, ac- 
counting for the embolisms in the brain; but these 
changes are not constant. The optic thalamus and cor- 
pus striatum are the parts chiefly or exclusively affected. 

It is specially interesting to recall the fact that in 
post-hemiplegic chorea, and in so-called athetosis, the 
lesions preceding these irregular motions are situated 
in the same portions of the brain in which these dis- 
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eased arteries are found in chorea. Whether this por- 
tion of the brain is affected la sclerosis with exagger- 
ated tremor has not, to my knowledge, been a subject 
of investigation. It is also an interesting fact that bun- 
dles of nerve-tibers, passing through this region from 
the cortex, may be irritated so as to produce move- 
ments in the limbs similar to those produced by irriton 
tion of the motor centers in the cortex. 

There is, therefore, a presumption in favor of a ami- 
lar causation of the irregular movements in all these 
affections. Whether the mild cases of chorea, ending 
in complete recovery, can ever be referred to an organic 
lesion of the brain, is extremely doubtful. A simple 
functional disturbance is sufficient to account for all the 
symptoms. Considering the mental phenomena, and 
the frequent hemiplegic character of the disease, af- 
fecting the face as well as the limbs, it must be looked 
upon as primarily of cerebral origin. 

Prognosis. — There ia very little more to be said in 
regard to prognosis ; the nulder cases always recover 
after a variable length of time, perhaps after two or 
three relapses. The older the child at the beginning of 
the disease, the more severe will it probably be, and 
the longer its duration. Death seldom occurs. In 
every case where I have seen such a result it has seemed 
to me that there was organic cerebral disease which 
caused the choreic symptoms and the fatal termination. 

Treatment. — The most active and meddlesome 
treatment has been ativocated by some, and entire ab- 
stinence from medicine by othei-s. In i-eality, mild 
cases probably do well without drugs. 

Hygienic and moral treatment is necessary in every 
case. The child should be noticed as little as possible ; 
its attention not called to its infirmity, unless it can be 
praised for improvement. Nothing more should be de- 
manded of the cliild than can be possibly helped ; the 
desires and wants of the chUd should be anticipated, 
and gratified as far as may be without over-indulgence. 
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Of course, tKe child should be taken out of school, and, 
if necessary, removed from the society of playmates 
and the care of servants, who may imtate and annoy 
it by reference to its irregular movements. Common 
sense and knowledge of child nature will serve better 
than any written directions to guide this part of the 
treatment. Except in the severer cases, confinement 
to the bed and house is unnecessary. 

Arsenic has proved a most successful medicine. This 
should be given at first in moderate doses, then the 
dose rapidly increased to the limit of toleration. Thus, 
beginning with three or four drops of Fowler's solution 
three times a day, the dose may be increased, by one 
drop every second or third day, until the child takes 
twelve or lifteen drops, or even more, at a dose. This 
remedy is to be thus continued, increasing the dose 
until either nausea follows or CEdema below the eyes 
shows the approach of toxical effects. It nausea re- 
quires the drug to be discontinued, it sliotild be re- 
sumed in the same dose as when omitted so soon as the 
nanseji ceases. Unless given in large doses, no benefit 
can be expected. Many times it is of benefit to use 
iron also, and other tonics. Sulphate of zinc, in doeea 
of three to five gmins three times a day, has also been 
highly recommended. I have generally, however, 
found the arsenic sufficient. 

In severe cases, where the spasmodic action inter- 
feres with sleep, it may be necessai-y to give remedies 
to procure the needed rest. Of these, chloral is much 
the best. Perhaps paraldehyde would be as service- 
able. It is not desirable to give opium, or any of its 
preparations, if it can be avoided. Hyoscyamus, coni- 
ura, and belladonna may be used as occasion requires. 
Calabar-bean lias been used by Bouchnt ; he employed 
■003 to '005 gim, three or four times a day subcntane- 
ously, with benefit to the patient. In many cases re- 
lief follows the ap])lic.ation of ether spray to the back ; 
or ice along the spine may be used instead of the ether. 
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PARALYSIS AGITANS. 

L1TT8 J., Contribution k I'^tude anatomo-pathologique de la 
paralysie agitante. L'enc6phale, 1882.— Bkkokr, Ueber Paralysis 
Agitans. Schmidt's Jahrb., 195, 1882, p. 246.— Buzzard, A Clini- 
cal Lecture on Shaking Palsy. Brain, Jan., 1S83, p. 473.— Erlen- 
MEVEB, A., Beitrag sur symptomatischen Behandlung der Pa- 
ralysis Agitans. Cbl. f. Nervenheilkunde, Paych., etc., May 1, 
1883, p. 193. 

PARALTSQ AOITANS.— SHAEINO FALST^PAREINSON'3 DISEASE. 

Paralysis agitans is most common in old age, the 
name very well expressing its character — a tremor, more 
or leas severe, attended with a weakness of the muscles, 
and a certain degree of stiffness. Violent emotions 
have sometimes been thought to be the cause ; but it ia 
very doubtful whether such is the case. Otherwise we 
know nothing as to its setiology. 

Symptoms. — The tremor is peculiar and character- 
istic, showing itself when the limbs are at rest, dimin- 
ishing or cea.sing during voluntary motion, in this re- 
spect contrasting strongly with the tremor ot sclerosis. 
The temperature is not increased, although there is 
such constant muscular action. Occasionally the trem- 
bling entirely ceases just before death. 

In the early stages of the disease the tremor is very 
slight, and is usually confined to the hands and fin- 
gers, often to the thumb and index-finger, wliich are 
rapidly adducted and abducted. At first this is a 
alight annoyance to the patient, and does not interfere 
seriously with his comfort or his ordinary pursuits. 
As the disease advances, however, the tremor affects 
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other muscles, becomes more marked, and greatly an- 
noys the patient. It does not cease entirely during 
voluntary motion of the parts, and so may interfere 
more or less seriously with the use of the hands. 

Opinions differ somewhat as to whether the head is 
affected ; it certainly is in some cases. 

After a while, to the ti-emor is added a weakness of 
the muscles — partial paralysis. There is also stiffness 
of the joints, the hands take a peculiar position, the 
thumb and index-finger being approximated, as if -hold- 
ing a pen, and occa:8ionally there is a slight claw-shape 
position of the fingers. 

The electrical reaction of the muscles is normal. 

In walking, the patient's liead and body are bent 
forward, so that it seems almost as if he would fall 
upon his face. Instead of walking naturally, the pa- 
tient trots forward with short steps, as if the position 
of the body produced a sensation of falling, and he 
found it necessaiy to run in order not to pitch on his 
face. Sometimes there is compulsory motion back- 
ward instead of forward. The tendon reflexes have 
been noticed to be exaggerated in both the upper and 
lower extremities. Sensation is variously modified in 
"some cases, and, when the disease is advanced, the 
mental powers suffer. There is sleeplessness and loss 
of memory, sometimes melancholia. 

Pathological Anatomy. — No satisfactory explana- 
tion of this disease has been proposed. Many careful 
autopsies show no change at all of the nervous system, 
and the pathological changes, if any, remain U) be dis- 
covered, though there is a tendency among authors to 
refer the disease to some disturbance of the medulla 
oblongata. 

Diagnosis, — The diagnosis must be made from scle- 
rosis of the nerve-centers, with which this disease was 
formerly confounded. The difference in the character 
of the tremor, the positions of the hands in an ad- 
vanced case, are sufficient to distinguish the two. The 
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progress of the disease is also different. The cerebral 
symptoms are similar in only a few cases. They occur 
earlier in sclerosis than in paralysis agitans. 

The tremor of metallic poisoning, or of acholismus, 
may be diagnosticated by the history of the patient 
and by the progress of the disease. 

It is scarcely possible that post-hemiplegic chorea 
shonld be mistaken for paralysis agitans if the phy- 
sician is sufficiently careful. 

Prognosis. — Recovery is not to be expected. In- 
termissions may occur, but the course of the disease is 
generally forward. 

Tkeatment. — Very little can be said in regard to 
treatment. Some few drugs are of value as long as 
they are used ; but when given up, the tremor returns. 
Erlenmeyer found that chloral produced sleep, but had 
no influence upon the tremor. An infusion of valerian 
with bromide of potassium had a marked effect upon 
the tremor so long as it was used. Atropia always 
diminished the tremor, but he found it necessary to 
omit the drug on account of a slight toxic effect. 

Cnrare, when given subcutaneously in a dose of 
0'033 of a gramme, caused the tremor to diminish. This 
improvement continued about thi-ee days. 

Eulenberg recommends very highly the subcutane- 
ous injection of arsenic. He uses Fowler's solution 
diluted with two parts of distilled water, giving six to 
ten minims for a dose. These injections were continued 
daily, without unpleasant symptoms. In one case, 
fifteen injections, in another four, produced a very 
marked diminution of the tremor, lasting two months. 

Hyoscyamia has been recommended, but Erlen- 
meyer found that it had no effect unless given in toxic 
doses. 

The galvanic current may give relief, applying it to 
the head and neck ; but when the treatment is discon- 
tinued, the tremor returns. Static electricity has also 
been used with temporary benefit. 
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Epilepsy is a name given to an affection whose chief 
characteristics are attacks, recurring with more or less 
regularity, in which the patient partially or entirely 
loses consciousness, and is generally more or less con- 
vulsed, there being no organic disease to which these 
convulsions can be referred as a cause. 

Symptous. — In about hali the patients there is a 
warning aura, indicating the near approach of a con- 
vnlsion. This aura may consist in an involuntary mo- 
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tion, or a sensation in any part of the body or limbs, 
most frequently in the stomach ; occasionally it is a 
sound, a sight, an odor, or it may be a confused mental 
action ; it precedes the attack a few seconds or minutes 
only. 

The attack may begin by a peculiar shrill cry, upon 
which the patient suddenly droits unconscious ; or, 
without this, consciousness is lost, and the patient falls, 
perhaps injuring himself. If the aura has given suffi- 
cient warning, he may be able to sit or lie down before 
the attack. 

In a very large proportion of cases the countenance 
changes, the face becomes pale, the eyes have a pe- 
culiar vacant look ; ttinic spasms seize the limbs and 
body ; the patient stiffens. The attack may begin in 
one limb and extend to the whole body, or it may be 
nnilateral or bilateral throughout. During the tonic 
stage the limbs, face, and head may be drawn into un- 
natural positions ; there is frequently conjugate devi- 
ation of the eyes, with rotation of the head to one side. 

After a few seconds or minutes clonic spasms gradu- 
ally take the place of the tonic rigidity ; the limbs are 
jerked about, the muscles of the face and mouth are 
affected, there is frothing at the mouth, the tongue 
may be bitten. The patient is not tossed about much, 
as occurs in hystero-epilepsy. 

The countenance changes from pale to livid through 
venous congestion. The pupils are dilated, and do not 
react to light. There is conjugate deviation of the 
eyes, with rotation of the head to the opposite side 
from what it was during the tcmic stage. 

Cutaneous reflexes, even of the conjunctiva, are 
abolished during the attack. 

The urine may be voided involuntarily, especially 
during nocturnal fits ; the fieces are less commonly 
passed during the attack. The spasms gradually de- 
crease in frequency ; the intervals between the contrac- 
tions are longer and longer, TintU there is quiet. 



844 



UNCLASSIFIED. 



Immediately after tlie clonic stage, before return of 
consciousness, the patellar tencSon reflex Is increased, 
and ankle clonus is present in rather more than half the 
oases ; the tendon reflex is occasionally abolished. Dur- 
ing this period the pupils may oscillate, the eyes roll in 
unison from side to side. 

After lying quiet for a few minutes, the patient 
gradually comes to himself, being confused for a wliile. 
Often a heavy sensation in the head, or headache, suc- 
ceeds the attack, continuing a few hours or days. Some- 
times unUaferal paralysis, or weakness, is noticed af- 
terward, and may persist seveiul days. Unilateral 
anceathesia after the spasm is probably found only in 
hystero-epilepsy. 

Many patients fall asleep immediately after the at- 
tack, sometimes before recovery of consciousness. This 
is scarcely natural sleep ; it rather resembles stupor. If 
the fit occurs during sleep, the patient may not awake, 
and in the morning be entu-ely unaware of what has 
occurred. Others will recover full possession of their 
faculties as suddenly as they lost them, without the 
least discomfort in the head or elsewhere. Sometimes 
the pulse is abnormally alow for several days, or even 
weeks, after the attack. 

In the full, complete attack of epilepsy, the Joss of 
consciousness is absolute and entire. 

Attacks may be much less severe than those jiist 
described, consisting simply of a momentary loss of 
consciousness, without spasm of any kind ; or they 
may be reduced to the aura, consciousness not being 
interrupted, though mental activity and ability are un- 
doubtedly somewhat impaired. These attacks without 
convulsions are called petit mal ; those with convul- 
sions, grand mat. Every grade of severity is found, 
from the slightest ephemeral sensation to the severest 
convulsive attack. 

Many authors consider loss of consciousness neces- 
sary to constitute epilepsy. Nothnagel is right, how- 
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ever, in saying that complete abolition of conscious- 
ness is not necessary to cliaracteiize the disease as epi- 
lepsy, " but that simple dizziness is sufficient ; in fact, 
any alteration whatever of the mental activity occur- 
ring paroxysmally, such as hallucinations and the 
Uke." 

Various unusual and exceptional manifestations of 
epilepsy deserve mention. Occasionally during the at- 
tack patienta will perform acts which it would seem 
must be voluntary and conscious. In these the patient 
may simply perform some inoffensive act, as walking 
rapidly to a distance, or, as in one of my patients, a 
workman began to gather together pieces of wood, as 
if to carry home ; or the acta may involve more serions 
consequences, as pocketing various articles not belong- 
ing to himself, or making an attack upon by-standers, 
and, if the impulse is strong, the patient may be thrown 
into a frenzy, and may commit homicide. After these 
acts there is no recollection of what has been done dur- 
ing the attack ; there may be the same oppression in 
the head, and even the same tendency to sleep as after 
other attacks. Occasionally the patient seems to see 
objects which do not really exist ; there are hallucina- 
tions of sight. 

These unusual forms of epileptic seizures may co- 
exist in the same individual with the more common, or 
may precede the outbreak of the latter by several 
months or years, or may follow after a course of reme- 
dial treatment. 

The attacks vary greatly in frequency ; they may 
be separated by an interval of months, or even years. 
The earlier attacks occur usually at much longer inter- 
vals than the subsequent, when the disease is left to 
ran its course without ti-eatment. The attacks may 
occur many times a day. H. Hayes Newington reports 
('* Journal of Mental Sciences," April, 1877, p. 89) a case 
in which there were six hundred and twenty-two true 
epileptic fits in twenty-four hours. This great number 
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was excessive and nnuaual. Often from three or fonr 
to ten or a dozen may occur in the course of the day. 
It is very common to have the attacks recur in groups, 
several within a few hours or days ; then there is an 
interval of variable length free from attacks, and again 
a series of several in rapid succession. 

Epileptic fita may take place either during the day 
or in the night ; a large proportion occur in the early 
morning hours, just before or Just after waking. It is 
impossible to estimate exactly the proportion of cases 
occurring during the night, as patients are often entii-ely 
ignorant of having had an attack. If one wakes with 
tongue bitten, bedclothes stained with blood and in 
much disorder, if the bed is wet, and there is discom- 
fort in the head in the morning, it is more than likely 
that there has been an attack. Any one of the circum- 
stances should give rise to suspicion in the case of an 
adult. After the attacks, small subcutaneous haemor- 
rhages may be seen, especially about the eyes and the 
rest of the face. These disappear in a few days. 

The patient's limbs, and even his life, are not safe so 
long as he has the attacks. The fact of being in a po- 
sition of iminent danger sometimes seems to prevent 
the occurrence of the fit ; thus workmen, whose duly 
it is to ascend ladders or be on stagings, will sometimes 
be entirely free from fita in these exposed situations. 
It is, however, never safe to trust to such exemption. 
Epileptics suffer many times from bruises, and even 
from fractures or dislocations, as the effects of their at- 
tacks. They may also fall into the fire and receive 
severe bums. 

Death does not often occur during the fit. Some- 
times, however, cerebral hasmorrhage is the direct re- 
sult of an attack. Occasionally the attacks recur with 
great rapidity, with scarcely a perceptible intermission ; 
the patient is in a state oi epilepsy, status epilepticus, 
as it has been called, in which the fatal termination 
may occur. 
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Between the attacks the patient may enjoy the most 
perfect health, and if the attacks are nocturnal, or occur 
in the early morning, he may be able to attend to all 
the daties of life — may even manage a large business 
without any one suspecting his infirmity. On the other 
hand, it is possible that the affection may lead to an 
impairment of mental powers, the memory at first be- 
ing weakened, finally imbecility or dementia closing 
the scene. This is more common when the disease be- 
gins in early life. A few rarely occurring very severe 
attacks have generally little inliuence upon the mental 
powers ; frequently recurring petit mal, giving friends 
ranch less concern, may more seriously undermine the 
intellect. 

The paralysis, which occasionally appears after the 
attack as an ephemeral symptom, may become perma- 
nent, continuing from one attack to tlie next. In such 
cases it is probable there is some organic cerebral le- 
sion. 

iETioLOOT. — Among those canses which give rise to 
a state of the nervous system predisposing to epilepsy 
may be mentioned heredity ; not that the ancestors 
have necessarily had fully developed epilepsy ; they 
may have shown only oddities of character, or mental 
extravagances, or they may have suffered from neural- 
gia or other neuroses. Parents addicted to the exces- 
sive use of alcoholic drinks may transmit to offspring a 
tendency to epilepsy. 

The frequency with which hereditary influence can 
be shown to exist in this affection — eighty times in three 
hundred and six, according to Echeverria — should lead 
to caution in regard to the marriage of epileptics. 

The excessive use of alcoholic drinks may develop 
a tendency to epilepsy in the subject ; such indulgence 
may also be the direct cause of the attacks. Some epi- 
leptics have the attacks only after a course of rather 
hard drinking. 

The period of puberty is that in which the disease 
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is most likely to be developed ; mucli the larger num- 
ber of cases begin between ten and twenty-five years of 
age, or even between ten and twenty. 

Severe and prolonged eonvulsi<jna in infancy are 
very frequently followed by epilepsy later in life. Ap- 
parently the cause of the earlier convulsions leads to 
changes in the brain, whici favors their subsequent re- 
turn. 

Various depressing agents may be classed as pre- 
disposing causes, as worry, anxiety, grief, or excessive 
mental work ; but it is quite likely that many times 
there has been in these cases a predisposition to the 
disease in addition to the above depressing agents. 

Syphilis, especially If the bones of the skull are dis- 
eased, may be a cause of epilepsy. 

Disease of Ihe bones, induced by injuries or by 
other causes than syphilis, may also give rise to at- 
tacks. 

The causes which may be more pn)perly called ex- 
citing causes are blows or falls upon the head, whether 
giving rise to fracture of the skull or not, injuries to 
peripheral nerves, sunstroke, fright, anger or other ■vio- 
lent emotion, and lead- poisoning. 

Phimosis may be the cause of such an irritation as 
to give rise to epilepsy ; it would set'm to be a pre- 
disposing cause, as giving rise to such a state of the 
system as to favor the occnn-ence of epilepsy, and it 
also may alone excite the attacks. The same reflex in- 
fluence may depend upon other sources of irritation, as 
that caused by teeth cutting through the gums. 

Occasionally serious disorders of digestion or im- ■ 
prudence in diet seems to give rise to the attacks. 

At the best, however, It is often impossible to dis- 
cover the causes which lead to the development of the 
tendency, or give v\n*i to the fits. '^ 

Brown-Sequard found that after certain lesions of 
the nervous system, especially in Guinea-pigs, a por- 
tion of the face suffered a change in its nutiition such 
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that irritation of the cheek -would excite an epileptic 
attack ; such Guinea-pigs might transmit the tendency 
to epilepsy to their offspring. Several times a similar 
epileptogenous zone has been found in epilejitic pa- 
tients. Otto reporte a case of a patient the snapping 
of whose hat-elastic caused an atta<'k. 

Diagnosis. — The diagnosis of epilepsy from hysteria 
and hystero-epilepsy will be more clear after theii- de- 
scription in the next chapter. 

The lighter attacks, the petit mal, may be recog- 
nized from common fainting or vertigo, by the regu- 
larity or frequency of their i-ecurrence, by the brevity 
of the attack in epUepsy, by the occasional presence of 
an aura, by the occurrence of the grand mal at long in- 
tervals. 

The possibility of vertigo due to M6ni^re's disease, 
or the lithemic vertigo, should be kept in mind. 

Criminals and others try to simulate epilepsy to es- 
cape punishment or gain profit. A well-trained impos- 
tor is not easily discovered. The pallor of the face, 
the dilated pupils, reacting suddenly to light, can not 
be counterfeited, and it is scarcely probable that the 
cornea would be insensible to touch, A careful watch- 
ing of all the symptoms would lead to detection of 
impostors, unless they were remai-kably well trained, 
(See MacDonald's case.) 

PROOsosia, — Most patien.ts with epilepsy are capa- 
ble of improvement ; few can be expected to recover. 
The earlier in life the attacks begin, and the longer 
they have persisted, the less favorable is the prospect. 

If a delinite cause can be discovered, as teething, 
sunstroke, lead-poisoning, syphilis, et«,, the chances 
are in favor of recovery in proportion to the readiness 
with which these causes can be removed, if the disease 
has not been of too long dnmtion. 

Mental failure is rare when the attacks begin after 
puberty, except in syphilitic cases ; when they com- 
mence early in life, the mind Is much more likely to fail. 
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TitEATMENT. — If any source of peripteral irritation 
can be discovered which may act as cause ot the fits, 
that should be removed, as cicatrices, phimosis, or irri- 
tation of gums by teeth. K fracture of skull or de- 
pression, fragments should be removed or raised. 

The remedy which has been found most useful is 
the bromides. It is rather a matter of taste aa to which 
bromide should be employed ; the potassic, sodic, calcic, 
and lithic salt act very nearly alike. Sometimea an 
idiosyncrasy on the part of the patient will be a guide 
in the choice. 

Gowers'a method of giving the bromides is somewhat 
different from the ordinary way, and is of value. He 
gives very large doses at the beginning of treatment — 
two or three drachms every second or third morning, 
increases the dose to four drachms every fourth morn- 
ing, and six drachms or an ounce every fifth morning. 
These large doses should be given after breakfast, in a 
tumblerful of water. When drowsiness and mental 
dullness follow during tlie rest of the day, he does not 
increase the dose. More than an ounce is rarely borne. 
The maximum dose should be reached in two or three 
weeks and repeated three or four times, and the dosea 
then gradually reduced ; the whole course lasts six or 
seven weeks. Unless the attacks cease entirely when a 
dose of four drachms is reached, he givea up the effort 
to cure the patient. After omitting the bromide a 
week or two, he gives it again regularly in smaller 
doses, twenty grains or more three times a day. 

The usual method of giving bromide is to give a 
dose three times a day ; usually the dose is too smalL 
It is necessary to begin with at least fifteen or twenty 
grains three times a day, and the dose should be in- 
creased rapidly till some evidence of its action is ob- 
tained. Patients may take sixty to ninety grains of 
bromide a day for six or ten years without injury. 

WTien large doses are given, acne a])pears on the 
face, back, etc. ; three to five drops of Fowler's sola- 
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tion with each dose of the bromide will tend to prevent 
this. In very large doses patients sometimes find their 
legs getting weak, or lose their memory. If the dose 
is diminished or omitted for a few days, these symp- 
toms disapijear. Id excessive doses, delirium and 
symptoms resembling meningitis may be produced. 
Of course, this ought to be avoided, 

Iron, cod-liver oil, and quinine may be given to ad- 
vantage with the bromides. 

Occasionally the bromides seem to lose their bene- 
ficial effect, or the patient becomes disgusted with the 
drag. Ralie recommends then the use of sodium ni- 
trite, free from the nitrate. 

Atropia is frequently used, either with the bromide 
or alone, sometimes with benefit. With it, or the ex- 
tract of belladonna, may be used valerianate or oxide 
of zinc, and extract of hyoscyamus. 

Digitalis is sometimes combined with the bromides, 

Kunze * used curare subcutaneously, in 0-03 gramme 
doses, every fifth day for three weeks, then waited for 
the next attack, and repeated. The first sign of toxic 
action is a blurred vision. 

"VVildermutht gave, with bromide, osraic acid 0-002 
gramme in watery solution or pill, or 0'004 gramme 
potassic osmate, with benefit in an old, obstinate case 
when bromides alone failed. 

During an attack the patient's clothes should be 
loosened ; he should be prevented from injuring himself 
if the clonic convulsions are violent. A towel rolled 
firmly into a cone, or a piece of cork or rubber, should 
be put between the teeth, to ijrevent biting the tongue. 

When an aura gives opportunity, the inhalation of 
nitrite of amyl may cut the attack short. Patients 
sometimes learn that by firmly seizing the limb in 
which the aura is felt, or by tightly bandaging it, they 
,caii arrest the fit. 

• " Wien. med. Prease," Oct. 20, 187S. 
t "Berl. kl. Wochensehr,," June 9. 1884. 
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In the status epilepticus, inlialation of nitrite of 
amyl sometimes is beneficial. Gowers finds the most 
good from repeated doses of chloral, morphia subcu- 
taneously, and the application of ice to the spine. 

The diet should be simple and unstimulating. It is 
well to restrict the use of animal food to a small amount 
once a day, or forbid it entirely. This diet is most 
valuable with young patients. 
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HYSTERIA AND HTSTEKO-EPILEPSr. 
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HYSTERIA. 

Hysteria ia often described as a faactioaal disease 
of the nervous system ; it would be more exact to 
epeak of it as a diseased or abnormal state of the nerv- 
ous system, revealing itself by peculiarities of tempera- 
ment, of thought, action, and affection, with occasional 
outbreaks of motor or emotional disturbance. 

Formerly the convulsive phenomena were considered 
aa essential ; but, while their importajice is still -recog- 
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nized, more attention has been recently given to the 
state of the nervous system, which renders these phe- 
nomena jiossible. 

Etiology. — Briquet aays half the women have a 
predisposition to hysteria — that is, they are very im- 
pressionable. Tliis predisposition is also seen in a few 
men, and a small number of males are attacked. 

The age at which the affection is most common lies 
between puberty and twenty years. After that age 
there is a gradual diminatlon iu the proportion of pa- 
tients. Among young girls Briquet found about a 
quarter or a fifth aa many cases as among those who 
had commenced to menstruate. There are many cases 
reported as occurring in boys. 

Heredity plays an important part in predisposing to 
hysteria. It will often be found that some form of 
nervous disturbance is prevalent among the relations of 
such patients, Huchard says that in hysterical women 
it will be found thirty times in one hundred cases that 
the parents have been hysterical, but in women not 
thus affected only four times in one hundred cases will 
this be found to be the caae. Briquet found that a little 
more than half the hysterical mothers had transmitted 
the affection to their daughters. 

It can not be doubted that the training to which 
young girls are subjected intiuences the predisposition 
to hysteria; their home training and school training, 
their food, exercise, clothing, the amount of sleep ob- 
tained, the amusements aLowed, the self-restraint which 
they may be taught — these and many other conditions 
either increase their natural predlsijosition or dimin- 
ish it. 

And not only do children show the effect of their 
mode of life ; older women show it also, and a tendency 
to hysteria may be created, or, if existing, may be 
neutralized, by the surroundings of the patient and by 
those indulgences which she allows herself, or by those 
privations to which she may of necessity be exposed. 



Whatever lowers the healthy tone of the system, as a 
whole, may serve indirectly as a cause of hysteria : the 
depressing passions, care and worry, disease of any or- 
gans, but more especially of the uterus and its append- 
ages, may give rise to the state of the nervous system 
which favors the development of the affection. 

Accidents and bodily injuries must be counted 
among the predisposing causes of hysteria. Those ac- 
cidents which are accompanied with nervous shock and 
fright, as when a horse runs away with the carriage in 
which the patient is riding, or railroad accidents, are 
most likely to give rise to this state of the nervous sys- 
tem. 

Some of these causes which act as predisposing to 
hyst«ria may become the direct cause of an attack in 
patients who are otherwise predisposed thereto. Imi- 
tation may give rise directly to an attack. 

Symptoms. — In hysteria there is found a perversion 
of certain faculties and characteristics of the patients. 
There is a paralysis or weakness of the moral sense and 
of the will, an exaggeration of the emotions and the af. 
fective faculties, ivith irregular and perverted action of 
the cutaneous, visceral, and speciul senses. Nearly, if 
not quite, alt the phenomena of hysteria can be ex- 
plained by suijposing the above changes. 

The special manifestations of hysteria in different 
patients are almost as varied as are the diseases to 
which humanity is liable. Even in ordinary health 
these patients show a nervous mobility, a habit of ex- 
aggeration, a morbid desire for sympathy, an excessive 
sensitiveness and ardent imagination which is charac- 
teristic. 

The disturbance of the moi-al sense may show itself 
simply by persistent exnggera.tion of symptoms — an ex- 
aggeration which almost amounts to simulation ; or 
there may be deliberately planned simulation. The 
patient wiU pretend to have symptoms which do not 
exist ; she will produce hEemorrhage from some portion 
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of the moutli, and pretend to have hemoptysis ; she 
will pretend to vomit urine instead of secreting it by 
the kidneys ; and perhaps, in order to keep up the illu- 
sion, she will diink her urine immediately after passing 
it. The patient may pretend that she is paralyzed, or 
is 80 weak that she is unable to rise ; yet, when she 
thinks herself alone, she may be seen to rise and cross 
the room. 

A more serious and important exhibition of this 
propensity for lying is occasionally met in hysterical 
women ; they will accuse a physician or dentist or 
priest of taking improper liberties with them, or of vio- 
lating them. The records of legal medicine contain 
many such instances. 

The foundation for some of the complaints of the 
hysteric may be a real discomfort ; this discomfort or 
pain is exaggerated by the patient. A slight pain in 
the eyes, when open to the light, is exaggerated into 
severe photophobia, and the patient must remain in a 
dark room ; yet when the oculist wishes to examine the 
eyes the light is born without complaint, and even the 
ophthalmoscojie can be used without the patient's com- 
plaining. A slight discomfort in swallowing is exag- 
gerated into entire loss of power to take food, and, if a 
sound is passed, a very persistent spasmodic stricture 
may be found. So it may be in regard to other symp- 
toms ; but it will often be very difficult to Judge wheth- 
er there is any foundation at all for the pretended ina- 
bility. 

The disturbance of the emotions and affections is 
sometimes very marked in hysterics. Hucliard thinks 
it is not common to find excessive sexual excitement in 
}iysterical patients ; that sexual desire may be entirely 
lost. Other passions may be exaggerated ; they easily 
acquire a repugnance for persons ; they long for atten- 
tion and manifestations of love from others. This pe- 
culiarity may lead to the simulation of disease ; bat in 
much the greater proportion of hysterical patients it is 
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shown only by a claim upon tlie attendants or members 
of the family for care and attention. Self is elevated to 
the highest place in these patients, and self must be 
served first and always. A mother may exact from a 
daughter constant attendance, even at the price of ruin- 
ing that daughter's health ; a- daughter may be jealous 
of brothers and sisters, and become worse whenever the 
mother tries to give care to other members of the 
family. 

Sometimes the patient has only one class of symp- 
toms ; probably, in such cases, there is real disease, 
pain, or discomfort, as a foundation for her complaints. 
At other times the complaints and symptoms vary fi'om 
week to weelt, or in different attaclts ; even during the 
physician's visit she may recite a long list of ill-con- 
nected symptoms, inconsistent with one another. 

" They love to carry everything to extremes, do not 
know how to live in simplicity ; they exaggerate all 
their feelings, indifference as well as enthusiasm, affec- 
tion as well as antipathy, love as well as hate, joy as 
well as despair, and they dramatize everything on the 
great stage of the world, where they are, and always 
remain, true comedians." 

The intellectual condition of hysterics is generally 
unnatural. They are not able to turn their minds to 
the more serious occupationa in which they may have 
once engaged ; those who have been familiar with their 
mental power when in health will pi-obably find that 
there has been a loss therein. Though this is true of 
the higher and more complicated processes of thought, 
yet in the ordinary round of daily life, and on a lower 
plane, their mental activity may be exaggerated, their 
conversation may be lively, animated, witty, and en- 
tertaining; they may apiiear even brighter than is 
natural, perhaps relapsing soon into silence and indif- 
ference. 

The special senses, particulaily hearing and smell, 
may be abnormally acute ; occasionally hallucinatioas 
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of sight, bearing, or odor may be noticed, though it is 
necessary to guard against error as to the two last 
senses, the patient noticLng sounds and odors which 
are not perceived by ttie attendants. Perversion of 
taste may lead to a distaste for certain articles of diet, 
or a desire for abnormal articles. 

Ordinary sensation may be diminished or increased 
in acnteness ; such changes are more frequent in the 
form called hystero-epilepsy than in simple hysteria, 
yet even this will show at times abnormal conditions of 
sensation. 

Pain may be felt in different i-egions, and, as has 
been noticed, the acuteness of the pain may be much 
exaggerated by the patient. Headache is not uncom- 
mon, and backache is often met in these patients. The 
pain may be very severe just below the breast, espe- 
cially on -the left side. There may be severe pain and 
tenderness In the joints, simulating arthritis. It would, 
however, require much too large a space to enumerate 
all the changes of this nature which may be found in 
hysterics. 

Sometimes there is a great diminution of the urinary 
secretion ; and there may be even a temporary suppres- 
sion, which has been known to extend over some days. 
Charcot reports a case, observed during four months, 
in which there was a great diminution in the amonnt 
of urine, an avemge of three gnimmes during August ; 
on several occasions there was total suppression, once 
for eleven days. The patient vomited much, and the 
vomitus contained urea. 

Among other abnormal conditions may be mentioned 
excessive sweating, disturbance of the gastric secre- 
tions, enormous secretion of gas in the stomach and in- 
testines. 

Paralysis affecting various parts of the motor sys- 
tem is sometimes seen, affecting an entire limb, or only 
a few muscles. Muscles thus affected give a normal 
reaction to the electric current. It is said by some that 
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normal response to the motor irritation, with loss of 
sensitiveness to the current, is diagnostic of hysterical 
paralysis. If the aniesthesia is extreme, and the reac- 
tion perfect, this may be an aid to diagnosis, but it is 
not alone sufficient to found a diagnosis upon. Instead 
of total paralysis, there may be conti-action, persisting 
for months or years. 

Aphonia may be hysterical in its origin ; the patient 
may lose her voice entirely, and be obliged to have re- 
course to signs to make herself understood, or there 
may be an ability to whisper. This hysterical aphonia 
is rather intractable, and is very likely to recur. 

The symptoms above noticed may appear in dis- 
tinct attacks, between which the constitutional pecul- 
iarities are still to be noticed, but in less marked de- 
gree. 

There are other attacks, attended with more or less 
violence, which are more generally known as hysterical 
attacks. These crises are attended with spasmodic ac- 
tion, or with excessive emotional disturbance ; often 
begin with a sensation as if a ball rose from the epi- 
gastrium to the throat (globus hystericus), or that may 
be the whole of the spasmodic attack. Then, when 
this sensation has reached the throat, there is a general 
spasm, attended with screaming, with crying and sob- 
bing, mingled with wild laughter. Sometimes this 
spasm commences suddenly, without the preceding 
aura. During the attack the patient seems to be un- 
conscious, yet afterward may have a recollection of 
most that occurred. The heart may beat rapidly and 
strongly ; the respiration is accelerated ; the patient, 
feeling a sense of suffocation, may clutch at her throat, 
and try to tear her clothing. Muscular movements in 
these attacks are generally co-ordinated to accomplish 
some purpose, and are semi-voluntary, or entirely un- 
der the control of the will, though that will may be 
perverted. These attacks last from a few minutes to a 
few honra. 
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In the second period tke loss of consciousness is not 
complete. The contortions are of longer dui-ation than 
the epileptoid spasms, sometimes five or ten minutes ; 
there 13 no foaming at the mouth, no suspension of the 
respiration, no inspiratory spasm, and, consequently, 
no turgescence of the face. 

The third period is that of hallucinations. The pa- 
tient's words and gestures are in harmony with her hal- 
lucinations. General and special sensibility are abol- 
ished. 

This third period may imperceptibly merge into the 
fourth, or that of delirium, in which the patient seems 
to review the events of her past life. With this the 
attack may cease, the patient often passing a large 
amount of pale, clear urine. 

Curious and important phenomena in these patients 
are connected with the effects of pressure over certain 
areas of the body. This pressure may give rise to an 
attack ; these spots differ in different patients, and 
sometimes corresironding spots on both aides of the 
body must be pressed. These regions are just above 
the breasts, just below the breasts, under the axillffi, just 
over the crests of the ilia, between the scapnlje, and over 
the ovaries. Immediately after an attack, pressure over 
the hysterogenic zone may not induce another. 

Another phenomenon is that pressure over one ova- 
ry — that which between the attacks is hypersesthetic — 
will often cause the attack to cease immediately. The 
patient, though violently convulsed, falls on the bed 
entirely relaxed, and may soon recover consciousness ; 
sometimes, however, another attack succeeds before 
consciousness is fully restored. This pressure must be 
directed so as to affect the ovary, and it may be neces- 
sary to use great force to obtain the result. 

When the hysterogenic zone is not in the ovarian 
region, pressure over that zone may cause the attack to 
cease, or it may cease from pressure only when that is 
exerted over the ovary. 



BYSTERO-EPILEPSY. 363 

Dnring tbo attack tlie eyea are anffisthetip, even dur- 
I ing the period of delirium, and the cornea may be 
touched without exciting reflex movements of the lids ; 
sometimes tears will How after such a test, and some- 
times the eye remains dry. 

The variations of the pupils have been studied late- 
ly by Fere. During the attack the pupils are, as a rule, 
only slightly influenced by tlie liglit. During the first 
part of the first period the pupils remain contracted; 
immediately at the commencement of the second part 
of this period, when the clonic spasms set in, they are 
widely dilated, and remain so until the period of emo- 
tional attitudes ; during that, and the period of deliri- 
om, the pupils contract and dilate according to the 
nature of the hallucinations, whether the objects pre- 
sented to the mind seem to be near or remote. 

Of course, in imperfect attacks, all these phases of 
the pupils may not be seen. Yet Fer6 noticed in one 
instance, where the attack consisted only of the great 
movements, in which the pupils are dilated, that before 
the attack the pupils contracted with great energy, 
thongh there was no sign of other contraction. 

The condition of patients between the attacks is 
pecnliar and interesting. As a rule, there is hemlan- 
sesthesia, affecting the aide opposite the tender ovary, 
yet there are exceptions to this nile where the loss of 
sensibility is on the same side. The side which is not 
hemianiesthetic is in a state of hyperresthesia. 

Not only is there loss of general sensation, of touch, 
and pain, but the special senses are affected on the 
same side with the general sensibility ; sight, hearing, 
smell, and taste may all be diminished on that side. 

F6r§ has carefully studied the condition of the eyes 
in these patients. He finds the field of vision limited, 
almost reduced to nothing, with complete loss of per- 
ception of color. In such patients there is complete 
ansesthesia of the conjunctiva and cornea; the reflex 
action of pupil and lids is also much interfered with. 
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In other patients there may be only a moderate limita- 
tion of the field of vision, and partial loss of perception 
of color. These two kinds of visual defect generally 
show a direct relation and liannony between tbem- 
eelves. Where there is only partial loss of visual pow- 
er, the ansesthesia of the eyeball varies according to the 
amount of visual disturbajice. 

Diagnosis. — Sometimes the general physiognomy 
of the patient reveals to the physician that he has to 
do with a hysterical case ; again, the singular combi- 
nation of symptoms presented is sufficient to give a 
clew to the nature of the affection. 

Where there are no convulsive attacks, when the 
patient imagines disease of some organ, the physical 
examination of that organ, and a comparison of the 
symptoms with those which ought to be present, will 
often be sufficient for a diagnosis. It may not be pos- 
sible t^ arrive at a conclusion immediately, but careful 
observation of all the symptoms will generally lead to 
a correct diagnosis within a few days. 

When the hysterical simulation takes the appear- 
ance of nervous diseases, it may not be easy to decide 
whether there is real disease. If the history of the pa- 
tient and of the attack can be obtained, the task will 
be less difficult. As it would be aw^kward, to say the 
least, to treat as hysterical a jMitient who has a real or- 
ganic lesion, great care in the first examination, and 
careful watching of changes, is essential. If the pa- 
tient, by inheritance, age, and temperament, seems to 
be predisposed to hysteria, if the disease can be re- 
ferred to some disturbing emotion, if its symptoms are 
singular and in striking conti-ast to those arising from 
any organic lesion, and if there is much variation from 
time to time in the symptoms, such as renders the exist- 
ence of organic disease almost impossible — if these con- 
ditions exist, it may be safe to diagnosticate hysteria. 

The diagnosis of the convulsive hysterical attacks 
from epilepsy is not always easy. The fully developed 



attack of hystero-epilepsy is not to be mistaken ; but 
the imperfect, partial attacks may not be at once rec- 
ognized. 

The anra is not the same ; the globus 7tyst(^rinis is 
rarely met in true epilepsy. The manner in which the 
patient tells about the aura will sometimes aid in form- 
ing an opinion as to the nature of the attacks. The 
hysteric almost never falls suddenly, as the epileptic ; 
there is a gradual sinking, and ability to save one's 
self from injury. Except in hystero-epilepsy, con- 
sciousness is not totally abolished in hysteria ; the pa- 
tients will remember somewhat of the events during 
the attack. The convulsions last longer in hysteria, 
and are more varied ; they are also of wider excursion ; 
the patients throw themselves about more. As the at- 
tack ends, its hysterical natnre is sometimes clearly re- 
vealed by the sobbing and crying, or by the attack of 
laughing which follows. The state of the patient be- 
tween the attacks will be an important aid to diagnosis. 
The epileptic, after the heaviness and dullness, or pa- 
ralysis, which is sometimes seen after an attack, has 
passed, is as well as ever, and shows no sign of disturb- 
ance, unless the disease has begun to affect the mind. 
The hysteric has the psychical iieculiarities between the 
attacks which have been jneviously described. If a 
large amount of pale uiine, of low specific gravity, is 
passed immediately after an attack, the chances are de- 
cidedly in favor of hysteria, 

Proonosis, — Life is not in any special danger from 
hysteria. When once the predisposition has developed 
into the actual hysterical state, recovery is at best a 
distant possibility. The favorable termination will de- 
pend upon how thoroughly the patient's constitution 
has been undermined by early education and trials, and 
upon how much can be done to restore a natural vigor 
to the nervous system. 

When the predisposition is slight, or absent, treat- 
ment is much more likely to be successful. 
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Relapses are very likely to occur ; a patient may be 
well for many months, nntil some excitement or emo- 
tion awakens again the symptoms. 

In hystero-epilepsy the prospect of recovery from 
the earlier attacks is the more favorable. As the fre- 
quency of the attacks increases, the pixignosis becomes 
more grave. 

Treatment. — Treatment should begin with children 
of neurotic parents about as soon as they are bom, to 
prevent, if possible, the development of the hysterical 
predisposition. Care in regard to the child's surronnd- 
ings, its food, exercise, sleep, study, and government, 
is to be continued throughout childhood and youth. 
Sometimes the mother is not suitable to look after the 
child, and the care must be given to others. In all 
such cases the family physician has it in his power to 
do much by advice and warning. Iluchard formulates 
this line of treatment thua : " To favor the physical de- 
velopment at the expense of the moral and intellectual 
development." 

After the disease has onc« shown itself, it will be 
necessary to use all the hygienic means at one's com- 
mand to counteract the predisposition, and the pa- 
tient's life may need to he watched and regulated for 
months or years. Often this can be done better away 
from home. The patient is self-wjUed, and needs to be 
under control, which will not be exercised at home. 

As disease of one of the viscera may be a principal 
cause of hysteria, every organ should be examined, 
and, if really diseased, the disorder shruild be corrected 
if possible. The physician will, of course, bear in 
mind the fact that functional disturbances may be 
found iu any part of the system. He will also do well 
to bear in mind that too much notice given by him to 
any organ may call the patient's attention to that part 
of the body, and so its condition be made worse. This 
tendency of the patient may be utilized by the physi- 
cian to turn the patient's attention away from the dis- 
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eased organ while he really administers medicine tor 
that. 

The management of the patient between the attacks 
is of great importance ; or. if there has been no fully 
developed attack, but only such an unstable nervous 
condition as to give rise to fear of an attack, the gen- 
eral management is important. This will include hy- 
gienic and dietetic agencies ; but care must also be 
given to develop the patient's power of will, of self- 
restraint, and her ability to meet and resist the ordi- 
nary little disturbances which arise in daily life, as 
well as the more serious trials. The physician would 
not be wise to entirely ignore the patient's complaints ; 
he should not set aside the symptoms mentioned as en- 
tirely imaginary, but, while letting the patient feel that 
she has his sympathy, and that he nndersfands her 
troubles, he should also show her that, by a resolute 
effort of will, she can do muci to help herself. He can 
not do this on the first %Tsit, nor perhaps until after he 
has allowed time enough to elapse to win her confi- 
dence. In other cases, comparative harshness and dis- 
regard of complaints from the first will have a better 
effect. It will sometimes be necessary to remove the pa- 
tient from home, and to seclude her in a measure, or en- 
tirely, giving her into the care of kind but firm nurses. 

The boundary between hysteria and insanity is by 
no means well defined, and the question may arise as to 
the propriety of asylum treatment. Each case must be 
judged upon its own merits. 

Of drugs which may be used, those which will act 
as tonic to the nervous system, and increase the vigor 
of the health generally, should be given, in order to 
remedy the natural predisposition of the patients. Be- 
sides the ordinary tonics, arsenic, zinc, and phosphorus, 
iu their different pharmaceutical forms, may prove of 
benefit ; valerianate of zinc, in two- or three-grain doses, 
is specially valuable. Cod-liver oil, or, if that can not 
be taken, cream, is a useful addition to the diet. If the 
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heart is irregular or feeble, a short course of digitalia 
may be of value. 

Hysterical patients are very often addicted to the 
use of preparations of opium to relieve real or imagi- 
nary pain. Opiates should be used with extreme cau- 
tion. A patient who has taken much opium loses her 
power of bearing pain, and when to the slight diacom- 
iort is added the craving for the drug, she can not or 
will not distinguish between the two sensations, and 
calls loudly for the opiate. If it is withheld, the need 
of it ceases after a while. Of course, if the patient is 
a confirmed opium-taker, the task of weaning her from 
the lialiit becomes the more difficult. 

As a substitute for opium, recourse may be had to 
external applications, to atropia, hyoscyamus, conium, 
and cannabis Indica ; subcutaneous injections of water 
will sometimes be of advantage. 

Bromide of potassium and chloral had better be 
used only occasionally. If their use is habitual, the 
result is bad. Sleeplessness can be remedied often by 
massage, by exercise, by healthy occupation of the 
mind, by removing digestive disturbances, sometimes 
by a meal or a slight stimulant given at bed-time. Care 
should be exercised in using alcoholic stimulanta, as 
hysterical patients easily acquire a craving for such. 

During an emotional attack, various preparations of 
valerian, asafa'tida, musk, etc., can be given ; yet they 
are by no means always successful. Inhalations of 
nitrite of amyl, ammonia, and ether can be tried, 

The convulsive attacks can sometimes be cut short 
by a command given in a sudden and authoritative man- 
ner ; at other times a slap, or a glass of water thrown 
in the face, may stop the attack. There are some ob- 
jections to this procedure, especially as the water wets 
both patient and bed. In hyst«ro-epiIepsy, compression 
of the ovary will almost always cut short the attack ; 
the compression must be dii'ected toward the ovary, 
and be quite strong. 
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An ice-bag placed over the hyperaesthetic ovary for 
half an hour, or longer, morning and evening, may 
have a beneficial effect in diminishing the frequency of 
convulsive attacks. Blistei-s may produce a eimUar 
effect, 

F6r6 haa caused an ovarian compressor to be made 
which can be worn by the patient ; this causes the at- 
tacks to be postponed. Inhalation of ether may cause 
the attack to cease. 

An indifference to attacks, in which the patient does 
not lose consciousness, is a useful means of diminish- 
ing their frequency and their violence, while too much 
cariosity and attenllon will cause the attacks to be 
more frequent and more severe. 

The question of removal of the ovaries haa been 
somewhat discussed. Several cases of recovery have 
been reported. The operation should be kept in mind 
with reftfrence to severe intractable cases where there 
la evident disease of the organs. 

The phenomena called metallotherapy are of con- 
siderable interest. In some cases of hystero-epilepsy, 
if a metal disk is bound upon an anaesthetic part, in 
ten to twenty minutes sensation returns ; the return of 
sensation is preceded or accompanied by a pricking 
sensation. The return of sensation is not confined to 
the area covered by the metal, but extends beyond the 
disk, mostly parallel with the axi.s of the limb, it the 
metal is on a limb. Patients are not all susceptible to 
the same metal ; one may be intluenced by iron, an- 
other by copper, another by lead, and so on. 

When sensation returns in a part of the anassthetic 
side in consequence of the application of metal, it will 
be found that a corresjwnding spot of skin on the 
sound side has lost its hyperaisthesia. 

There may be a similar transfer of muscular power, 
of vision, of hearing, taste, and smell. The circula- 
tion is affected, and the temperature may be altered. 

"When the metal disk is removed, the aniesthesia. 
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etc., oscillates for a short time between the two sides, 
until finally the parts recover their previous condition. 
Only a small proportion of the patients affected receive 
any permanent benefit from these applications. 

Burq first, in recent times, called attention to this 
influence of metals. Charcot, his pupils, and many 
others, have followed up these investigations. Many 
curious and interesting facts have been learned which 
can not be given here. 

Among agents which have been experimented with, 
and which may be used with some benefit, especially 
in hystero-epilepay, may be mentioned the magnet, the 
application of which, to the skin, causes a transfer of 
sensation. Static electricity, in the form of direct dis- 
charges, or discharges from Leyden jars, will cause a 
transfer ; prolonged static baths are said to have a per- 
manent effect. 

The application of both the galvanic and inter- 
rupted currents are often of value. The application 
may be made to the affected parts : if there is antes- 
thesia, the wire brush to the skin ; if paralysis, the 
skin should be moistened, so that the electricity can 
pass through to the muscles. Beard and Rockwell's 
method of general electrization may be used; the 
feet of the patient are put in a basin of water (not a 
metallic basin), in which one pole is placed ; the other 
pole may be passed over the patient's neck and shonl- 
ders, or may be placed in another basin of water, in 
which his hands are dipped. 
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NEUEASTHENIA. 
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p. 839. 

Neurastlienia meatis simply an exhauation, and con- 
sequent weakness, of the nervous system in general. 
During the last few years this condition has attracted 
much attention, and has been looked upon aa a sepa- 
rate, independent affection. Beard led the attention 
in recent years to the many various disturbances which 
can be classed under this head. 

Etiology. — The causes of neurasthenia are very 
numerous, the most important, perhaps, being the mode 
of life, habits, and customs of the present generation. 

Heredity certainly plays an important part in the 
setiology, many of the patients having a father or moth- 
er, or both parents, similarly affected, or suffering from 
some debilitating disease, as phthisis. Women are the 
most subject to the disease, although men are by no 
means exempt. 

Of other causes, the training which the child re- 
ceived in its infancy and early years acts powerfully; 
the school-life and the home-life both aid in develop- 
ing a weakened nervous constitution. In adult years, 
the wear and tear of bosiness and of social life, the 
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anxieties and worries, the disappointments frequently 
met in the straggle for exiatentie, aid also in the same 
direction. The way houses are built, the way they are 
warmed and ventilated, habits in regard to diet, in re- 
gard to sleeping, exercise, employment, and amuse- 
ment, must be reckoned as favoring the development 
of this affection. To go into particulars would require 
an enumeration of every violation of the laws of health 
and hygiene which are so common at the present time. 

Pathological Anatomy. — There is probably no 
special pathological change to be discovered on inspec- 
tion, or the minutest examination of the nei-vons sys- 
tem. In the vast majority of cases the disturbance is 
purely functional, at least in the commencement. In a 
few cases there is a strong suspicion or probability 
that the nervous exhaustion leads finally to structural 
changes, as sclerosis ; this is, however, by no means 
positively proved. Most patients, however, have an 
unhealthy complexion. There is an expression about 
the eyes and mouth which is characteristic. The gait 
and other movements of the patient are also more or 
less characteristic of the languor and discomfort expe- 
rienced. These peculiarities can not be weD described, 
but can be learned by observation. 

Symptoms,— A patient usually comes only grada- 
ally to realize that his health is impaired. 

The first symptoms are those of languor, of disin- 
clination for exertion. The patient finds it necessary 
to rouse himself liy an effort of the wiU to perform his 
daily duties. This languor and lassitude may be ac- 
companied with more or less discomfort in the head, 
perhaps amounting to pain ; or there may be a sense of 
weakness ai-ross the back, and pain along the spine. 
Sometimes there are various abnormal sensations in the 
limbs. 

Attending the pain in the head or back, there is 
usually more or less tenderness on pressure over the 
scalp, or the spinous processes of the vertebrte. The 



NEURASTSENIA. 373 

back of the head and upper part of the neck are very- 
likely to be the seat of the pain. This tendemeas may 
.be excessive. This is the condition which has been 

J called "spinal irritation." It is often attended with 

I jnotor and sensory disturbance of the limbs, according 
to the level at which it may be. There is no need to 
raise this symptom to the dignity of a separate affec- 
tion ; it is merely the result of the general nervous ex- 

, haustion localized. 

Noises in the ears, of various kinds, may also be 

t noticed. The pupils may be "widely dilated, or have an 
unusual mobility. 

Loss of sleeji is sometimes very distressing ; the pa- 
tient may find it difficult to get asleep, and lie awake 
half the night, or he may have no difficulty in dropping 
to sleep when he first goes to bed, but, waking up after 
an hoiir or two, lies awake for several hours. Some- 
times, when the sleep seems to be sound during the 
whole night, the patient awakes unrefreshed, feeling as 
tired as when he went to bed. It is no uncommon 
thing to have the patient feel sleepy before going to 
bed, unable to do anything on account of the extreme 
drowsiness, and then, on retiring, he is as wide awake 



When the disturbance has continued some time, 
and advanced considerably, there may be an irritability 
of temper and a change of disposition, which renders 
it very trying to get along with such patients. He may 
be unable to control his mental operations. Reading 
even a few sentences is fatiguing, or it is impossible to 
nnderstand anything that is read, so that all intellect- 
ual work must perforce be abandoned. 

Various disturbances of the secretions, either a de- 
ficiency or an increase of perspiration, or of the saliva, 
or of urine, show that the secrretory functions are inter- 
fered with. Many patients cry very easily in a hys- 
terical manner. 

The voice may be changed and peculiar. A com- 
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plaining, weak, high-pitched voice is sometimes met. 
The vaao-motor system shows a certain amount of in- 
stability. It is common for patients to blush easily on 
the slightest provocation. There is also frequently a 
sensation of heat, flushing of the face and head, which 
at times is extremely disagreeable, almost painful. This 
sense of heat may also be experienced through the back 
and limbs, and alternate with chills creeping over the 
body. 

Perhaps, owing in part to the instability of the vaso- 
motor system, these patients are very susceptible to 
changes of weather ; especially, doll, cloudy, and cold 
weather is found to be disagreeable. Many times, also, 
the heat of summer is oppressive, though the patients 
very often desire the rooms in which they dwell during 
the winter to be kept at a high temperature. The 
strength is very easily exhausted. Having no reserve 
force, if there is an extra demand for exertion they 
find themselves unable to meet the emergency, and 
hence are quickly tired. They may be entii-ely inca^ 
pacitated for the ordinary duties of life, in consequence 
of lack of power for sustained exerrion. 

The symptoms in neurasthenia change and vary 
from time to time even in the same patient. There are 
no two patients in whom the group of symptoms is 
the same. Also, the symptoms can not be reconciled 
with an organic change in any part of the nervous sys- 
tem. They are too variable and too contradictory to 
have any such sound basis. Many of these patients 
are more or less hysterical, and it is sufficient that the 
physician should mention symptoms for the patient 
to have them at the next examination. 

DiAONORis. — The diagnosis of nervous exhaustion 
ran be made only after a cai-eful study of the symp- 
toms, both subjective and objective. 

The accounts already given nf various organic dis- 
eases, with their symptoms, will l>e sufficient to enable 
any one, after a careful examination, to decide whether 
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there ia any snch organic change. If not, and if the 
symptoms are frequently changing, and if the patient 
has a semi-hysterical appearance, seems to be dwelling 
a great deal upon his own symptoms, over-ansioas 
; about himself, it will be pretty safe to decide that there 
is no organic change, but that the disturbance is simply 
I nervous exhaustion. 

Progno-sis. — The chances of recovery in these pa- 
tients depends a great deal upon whether the exhaus- 
tion is excessive, and whether the patients have, 
through several years, gradually reached the condition 
in which they are found. 

At the very best, it will require many months, per- 
haps years, for a satisfactory recovery ; and, if the pa- 
L tient is somewhat advanced in years, he can never 
I regain the vigor of earlier life. Death almost never 
I reaalts as a consequence of nervous exhaustion, though 
L it is possible that, after several years, organic changes 
[ may be set up in the nervous system, which may then 
r lead to a fatal tenuination. 

Insanity, especially melancholia, is not very likely 
to occur as the sequel of neurasthenia. Many patients 
neither get well nor grow worse, but live an invalid 
life, suffering greatly, having very little comfort in 
themselves, and feeling that they are a burden and care 
to their friends, until some intercurrent disease ends 
their life. 

Treatment.— One of the first requisites in treat- 
ment of such patients is rest, and many of the patients 
require bodily as well as mental rest. If the disease is 
bat slightly advanced, it may be sufficient to send the 
patient away from home to get him out of the regular 
ruts of life, away from business and its cares, or, in the 
case of women, away from household duties and anxie- 
ties, or the excitement of fashionable life. 

Traveling is rarely of benefit. It is better for the 
patient to go to some retired place where recreation and 
amnaement can be obtained sufficient to make the time 
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pass pleasantly, and, settling down, he should deter- 
mine to obtain the greatest amoant of rest possible. 

In cases where the disease ia rather advanced, it is 
mnch better that the patient should be taken away from 
home, away from the care and the sympathy of friends, 
placed among comparative strangers, and subjected to 
the treatment which Weir Mitchell has so ably de- 
scribed in his two little books. This treatment con- 
sists in putting the patient to bed, feeding systematic- 
ally at first with milk, and later with other easily 
assimilated food, supplying the place of exercise by 
massage and electricity. 

These patients usually have much trouble in sleep- 
ing. It may at first be necessary to give various reme- 
dies in order to obtain quiet rest at night. A good dose 
of opium, or occasionally bromide of potassium, may 
be of advantage. The bromide, however, should be 
g^ven in divided doses, beginning about the middle of 
the day, so that the patient will take three doses before 
night. Chloral should rarely be given ; paraldehyde 
in doses of thirty to fifty minims is much better. Vale- 
rianate of zinc, combined with extract of hyoscyamus 
and extract of conium, as in the following prescription : 

5 Zinci valerianatis gr. ij ; 

Ext. hyoscyami, 1 
Ext. conu, ) B J 8 

Ft. pil. 

given three times a day, will sometimes quiet the nerv- 
ous restlessness, and favor sleep better than anything 
else. This combination nlso has the advantage of be- 
ing slightly laxative. If tliere is instability of the vaso- 
motor system, flushings, and chills, it may be an ad- 
vantage to combine with this ergot, cod-liver oil, and 
other tonics ; arsenic, iron, strychnia, etc., may be 
given as seems most desirable. 

Electricity ia useful, not only to obtain the passive 
exercise of the muscles, but, given in the form of gen- 
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eral faradization, as described by Beard and Rockwell, 
is often of very great advantage, acting as a general 
tonic ; the static form is also useful. 

It may be well to say a few words in regard to feed- 
ing. Most of these patients are underfed. In many 
there is nervous dyspepsia, and the stomach will bear 
but a small amount of food at one time. It is neces- 
sary, therefore, to feed frequently. Occasifinally as 
often as every half-honr a few spoonfuls may be given. 
Milk, or some of the various preparations, as Ridge's 
Food, or Mellin's Food, can be given at firat, but soon 
other things may be joined with it, as has been already 
mentioned in regard to the feeding of patients. 

To carry out a successful treatment of these patients 
requires a gieat deal of tact and perseverance on the 
part of both the physician and the patient. The pa- 
tient must stay in bed long enough. The mistake is 
more frequently made of not keeping the patients con- 
fined as long as is necessary rather than of keeping 
them in bed too long. 

The methods of treatment while the patient is in 
bed mnst be changed and varied as circumstances re- 
quire. Where there is extreme exhaustion, very little 
attention needs to be paid to the amusement or the 
recreation of the patient wliile thus confined. As the 
patient, however, gains strength, it may be well to al- 
low some reading. After a while the patient may be 
allowed to read a little himself. Then othe** light em- 
ployments may be gradually taken up ; but it is neces- 
sary to remember that sewing, knitting, crocheting, etc., 
are really a severe tax upon the muscular sj-stem, and 
will often of themselves produce pain in the back and 
head, so that it is necessary to limit the time of such 
employment. 

When the patient begins to get up, it will be neces- 
sary to carefully regulate the amount of exercise and 
exertion, in order that he may not overtax himself, and 
so be put back and delayed in recovery. 
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Many times it is necessary to confine the i)atient to 
the bed all day long. He can change from bed to 
lounge, or couch, and back again. At first it may be 
necessary to exclude friends ; but, later, a friend, who 
has the wisdom not to stay too long and not talk too 
fast or much, and who does not tire the patient, may 
be admitted as may seem most desirable. 
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TETANUS (LocMoJiw). 

Tetanus is a continuous tonic spasm of the muscles, 
due to an increa.se of the reflex irritability in conse- 
qaenoe of an iniury, tliough sometimes apparently the 
result simply of a chill. 

^Tioi-ofiv. — Injuries of the extremities are more 
frequently the cause of tetanus than those of the trunk. 
Both severe and slight wounds may be followed by the 
spasms, which may occur before the wound is healed, 
or only a long time aftenvard. 

Exposnre to the inclemency of the weather, and 
various hardships, also lack of cleanliness in the care 
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of the wound, are more likely to be associated as causes 
of the attack. 

The disease is somewhat common in military sur- 
gery, and the soldiers of the vanquished party are more 
likely to be affected than the victors. In civil life, men 
are more commonly affected than women, being more 
exposed to injuries. 

The disease is very common in certain countries in 
new-bom children, especially during the first nine days 
of life. 

Children are more likely to he affected in warm cli- 
mates ; and there are also districts in temperate zones 
where the disease is more likely to occur, as along the 
southern and eastern shore of Long Island. 

It is said that the colored mces are more likely to 
be attacked than whites. 

Symptoms. — The first symptom is usually a stiffness 
of the jaws (trismus), which i-enders it somewhat diflS- 
cult to open the mouth. Then there is a slight spasm 
in the muscles of the neck, and later this spasm ex- 
tends to the muscles of the back and of the trunk. 
The severity of the contraction steadily increases, and, 
the extensors being the most powerful, the body is gen- 
erally dravrn backward, so as to form an arch, and, 
when the spasm is extreme, the patient rests upon hia 
head and heels, the body being arched above the bed 
(opisthotonus). 

Tlie arms and hands are often unaffected, though 
they may be rigid in extension. 

Tlie contraction of the muscles is attended with se- 
vere, cramp- like pains, producing extreme distress. 
The skin is frequently covered with perspiration dur- 
ing the spasm. The contraction of the respiratory 
muscles interferes with breathing, so that at the height 
of the spasm the patient has a sensation of impending 
suffocation. Owing to the clostire of the jaws, the-pa- 
tient finds great difficulty in speaking, and it is almost 
impossible to feed him. 
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The muscles are continuously in a state of contrac- 
tion, but are not always contracted to such an extreme 
degree, remissions occurring, during which the patient 
may resume the ordinary position in bed, be able to 
take food, and converse ; yet the slightest ii-ritation, 
*ven breathing upon the patient, or a alight jar of the 
room, or an attempt to swallow, will cause a recurrence 
of the extreme spasm. 

The temperature is but little affected except just be- 
fore death, when it may rise as high as 112' or 113°. 
The pulse, also, is nearly noi-mal, except toward death 
it may, with the rise of temperature, become very rapid. 

The mind is usxially unaffected, except toward the 
close of life, when there may be delirium. Occasion- 
ally the patient dies in consequence of the disturbance 
of respiration ; but this is not very common. Many 
times the patient dies in the interval between the 
spasms, apparently worn out by the disease. 

Pathological Am ATOMY. — The pathological changes 
fonnd in tetanus do not explain the symptoms, nearly 
all being apparently the effects of the disease rather 
than the cause. 

In many cases, however, inflammation of the nerves 
leading from the seat of the wound have been recog- 
nized, and occasionally there have been fonnd changes 
in the spinal cord, the blood-vessels being surrounded 
by leucocytes. Rosa mentions finding these bodies 
in the gray and white substance, around the vessels, 
though not usually aggregated in the perivascular 
spaces, as in hydrophobia. He also found some changes 
in the ganglion-cells of the anterior cornua. 

Diagnosis. — It is scarcely possible to mistake letar 
nus when well marked. 

It is important to make a diagnosis as early as pos- 
sible, even when there is only the fii-st symptom of tris- 
mus. 

Strychnia-poisoning resembles tetanus in some re- 
spects, but the spasms are less continuous, having pe- 
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tient may be entirely free, until after some months the 
attacks reappear. One of my patients had these at- 
tacks, regularly twice a year, lasting each time three 
months. 

Trousseau has mentioned that in the interval be- 
tween the spasms a compression over the track of the 
nerves or the vessels wiU cause the attack, which con- 
tinues as long as the compression is maintained, ceas- 
ing as soon as the pressure is removed. 

After the attack there is for a short time loss ot 
power in the limbs affected. Sensation is likely also 
to be diminished. 

Tixiusseau' 8 middle form of the disease combines 
with the spasms already mentioned other general 
symptoms, which he mentions as feverlshness, head- 
ache, loss of appetite, slight congestions in different 
parts of the body ; the spasms are more severe, return 
more frequently, and affect the muscles of the trunk 
and face, as well as those of the extremity. He has also 
enumerated a thkd and more grave form of the disease, 
which differs in nothing from the other except in being 
more severe. 

Sometimes the patients recognize that an attack is 
approaching, by unpleasant sensations in the hands and 
feet, and slight stiffness in moving. 

Several authors have recognized a very great in- 
crease of electrical irritability in both the nerves and 
muscles of the affected limbs during the attack. 

The disease is of long duration when once it appears, 
extending, with the intermissions, through many years, 

iExiOLOOT.— Very little is known as to the cause of 
this disease. "Catching cold" is often mentioned as 
the starting-point of the spasms, Varioiis exhausting 
influences seem to act as causes. One patient stated 
that eating and drinking would bring on an attack dur- 
ing the time when he was liable to have them. 

Patholooic'al Anatomy.— Very few autopsies have 
been made, and but little is known as to the changes in 
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the nerves or their centers. Weiss found swelling of 
the ganglion-cells of the anterior cornua, nith a lateral 
position of their nuclei and Tacnoles in the cells and 
their processes; also atrophy of the cells, with loss of 
their protoplaamic processes. 

DiAGNOSia. — The character of the spasm, the inter- 
mission of the attacks, and especially Trousseau's ma- 
noeuvre of pressing upon the nerve or vessel of the limb, 
are safficient to determine the nature of the disease. 

Prognosis.— The disease is rarely fatal, though a. 
few cases of death have been reported. The patient, 
having passed through one attack, is not safe from sub- 
sequent attacks. 

Treatment. — It seems as though very little could 
be done to cut short the spasms. Opium, belladonna, 
chloral, and Inhalations of ether may be used as indi- 
cated. 

Electricity may be tried, either by faradizing the 
muscles that are not affected, or the use of galvanism 
to the nerve-centers. 

Erb saw a recovery take place from the stabile ap- 
plication of the anode to the vertebral column and 
the nerve-trunks chiefly affected. I used electricity in 
one case in every way I could think of, without a par- 
ticle of benefit. I have obtained more benefit from the 
use of the fluid extract of conium, twenty droits every 
two hours, than from any other remedy. Between the 
attacks, quinine, arsenic, and valerianate of zinc, and 
other nerve-tonics, should be given. 
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Ord, Oq Myxcedema. Med.Chir. Trans., Ixi, 1S78.- 
Elizabeth, M., A Case of Mj-scedema, Archives of Med., Dec., 
1882. p. 203.— Oliver, T., Clinical Lecture on Myxtedetna. Brit 
Med. Jour., March 17, 1883, p. 602.— EoBa. R. T., Clinical Lecture 
on a Case of Myxoideina. Boston Med. and Surg. Jour., April 
24, 1884, p. 385.— West, E. G., a Case of Myxcedema, with Au- 
topsy. Boston Med. and Surg. Jour., July 17, 1884, p. 50. 

Myxoedema consists essentially in an increase of the 
eubcutaneous tissue, which is inftltrated with mucin, 
80 that the geneml appearance is that of oedema, yet 
the skin does not pit on pressure. 

Symptoms.— The patient's appearance is very pecul- 
iar. Tlie eyelids are thick, as if swollen with crying, 
or infiltrated with serum ; the nose is very broad, the 
lips thick, the hands are large and missha])en, the fin- 
gers being club-shaped. The feet are ugnally affected 
the same aa the hands ; the swelling sometimes extends 
to other parts of the body, especially to the arms and 
legs, and even to the trunk itself. The tongue is nsu- 
ally very much swollen. The patient has many times 
a waxy or anaemic complexion, the red-blood corpuscles 
being diminished in number. The infiltrated tissue has 
a semi-translucent appearance. 

The motions are necessarily slow and difficult. The 
patient manages his large fingers in a clumsy way, so 
that the more delicate manipulations of writing or sew- 
ing are illy performed. The gait of the patient in ^valk- 
ing ig slow, as if great exertion were required. 

Ordinary sensation ia diminished, and the special 
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sensations of taste and smell may also be diminislied, 
probably on account of the swelling of tlie mucoas 
membrane of the nose. 

In some cases the temperatnre has been noticed to 
be above normal, but it is usually diminished. The 
pulse is generally slow. 

In most of the cases observed the intelligence has 
seemed to be affected. The patient answera questions 
slowly, as if it were an effort to think or speak. She 
seems indifferent to her surroundings. Memory may 
be weakened. The simplest operations of arithmetic 
are performed with difficulty, or the patient is unable 
to give coiTect answere. 

Sometimes the hair falls out. The nails become 
brittle and furrowed. 

The digestion is affected only when the disease has 
reached an extreme degree. 

Constipation is very common. Menstruation is often 
irregular. In some cases the thyroid gland has been 
very much diminished in size. 

The succession of these symptoms may vary some- 
what in different cases. Souietimes the mental depres- 
sion, even reaching the degree of melancholia^ may ap- 
pear early ; or, on the other Iiand, there may be a vei-y 
great amount of swelling, ivith the mind almost entirely 
unaffected. 

Etiology. — The causes of this disease are very ob- 
scure. In several cases worry or anxiety, or some men- 
tal shock, has preceded the attack. We, however, in 
fact, know almost nothing in regard to the real cause 
of the affection. 

The course of the disease is very slow, most of the 
cases extending over several years. 

Pathoqenesis. — The nature of this disease is as 
yet imperfectly kuoivn. On the one hand, it is sup- 
posed that the changes in the skin are primary, and 
that, owdng to defective sensation, the cerebral disturb- 
ance follows as a result of the cntaneous change. 
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Anofter view is that the disease is due to disturb- 
ance of the nervous system, either the sympathetic or 
a more general disturbance involving other than the 
sympathetic system, and the cutaneous changes are 
looked upon as secondary. 

In the few autopsies which have been made, the ex- 
amination has not been, as a rule, complete ; in each 
case some important parts were overlooked, and not ex- 
amined. Changes have been found in the spinal cord, 
in the blood-vessels, and nerve-cells. 

Dr. E. M. Cuahier ("Aixhives of Medicine," 1882, 
p. 216) says: "The disease in question can only be 
described as a nutritive disturbance, resulting in the 
presence, in the connective tissue, of a substance com- 
mon in embryonic tissue, but not existing normally, ex- 
cepting in very small amounts, in adult life." 

Treatment is comparatively unsatisfactory ; almost 
every means of arresting the progress of the disease 
has failed. A few cases have been reported in which 
the use of tonics, such as iron, quinine and strychnia, 
warm-air baths, massage, and general hygienic treat- 
ment, have seemed to be of some advantage. The dou- 
ble chloride of gold and sodium has been recommended. 
Dr. Edes refers to a curious case, in which abdominal 
dropsy occun'ed, and became so severe as to require 
tapping, after which operation both the aj^cites and 
myxcedema disappeared. 
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CHROHIC LEAD-POISGinsO. 

Lead may be taken into the system through the 
skin, by the mouth with food, or, inhaled as dnst, may 
be swallowed with the saliva. The occupations in 
which lead is used are readily recognized in most ca.ses ; 
among those less known as dangerous may be men- 
tioned file-cutters, brush-makers, workers in enamel, in 
colored pai)ers, in lace, and in rubber-factories. 

Food preserved in tin, or drink passing through 
lead pipes, or stored in lead-lined cisterns, not only or- 
dinary drinking-water, but mineml-waters, ale, beer, 
etc., are likely to contain lead. 

Symptoms, — The time when the sjTnptoms appear 
after exposure varies from a few days to several years. 

Anctmia is one of the earliest and most common 
effects of lead. The red corpuscles may be reduced 
one third in nTimber ; their size is also slightly in- 
creased. The patient is sallow ; the skin is dry and 
harsh, sometimes oedematous. A narrow line of blnish- 
purple color may be freq^uently noticed at the edge of 
the gums in patients who do not cleanse their teeth. 

Lead colic is a well-known symptom. Preceding 
the attack, the appetite may have failed for some days, 
there may have been a sweetish or disagreeable me- 
tallic taste, and a general feeling of ill-ease. Consti- 
pation is usually present. The pain is light at first ; 
gradually increases untD it is of extreme severity. The 
spasms of pain are usually of short dnration, but recnr 
frequently, so as to be almost continuous. The patient 
can not keep quiet ; he tosses about. Generally there 
is no tenderness of the abdomen ; pressure may give 
temporary relief ; nausea and vomiting may occur. 

The pulse is hard ; vasculax tension is increased. 
The sphygmograph shows a slight notch at the apex of 
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the cnrve, a peculiar cupping, by whicli two points or 
teeth are produced. 

Arthralgia is said to be next in frequency to colic 
aa a symptom of lead- poisoning. The pains resemble 
neuralgia ; the joints are sonaewhat swollen, and may 
be red ; sometimes there are cramp-like pains in the 
muscles. 

The paralysis of lead-poisoning usually affects the 
extensor muscles of the fingers and wrists; is almost 
always bilateral, though it may begin on one aide ear- 
lier than the other. One or more attacks of colic, or 
arthi-algia, may have preceded, and there has generally 
been abnormal sensation in the parts, pricking and 
tingling, as If the limb were asleep. The supinator 
longas is rarely affected ; the deltoid is paralyzed rath- 
er than the biceps. The flexoi-s of the fingers always 
Beem weak when the extensors are paralyzed. The lege 
are much less frequently affected than the arms ; some- 
times the loss of power is noticed in all four limbs. 
When cosmetics are the cause of the poisoning, the 
muscles of the face may be paralyzed, otherwise they 
are usually exempt. 

The onset of the paralysis is gradiial ; sometimes, 
however, a day or two is sufficient to render tlie hands 
helpless. The muscles undergo atrophy, which may 
be extreme. The electiical reaction is diminished, or 
lost ; the reaction of degeneration may be recognized, 
unless the atrophy has progressed too far. 

There may be partial loss of sensation on one or 
both sides ; this, however, is rare. 

Tremor, resembling paralysis agitans, is occasion- 
ally seen. 

Instead of symptoms of peripheral paralysis, those 
of myelitis may be the only evidence of lead-poison- 
ing. So close is the resemblance that it may be im- 
possible to form a diagnosis from the symptoms alone, 
In order to form a correct opinion, it ^ill be necessary 
to give iodide of potassium, and after a week or so ex- 
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amine the urine for lead. Every case of clironic mye- 
litia aliould be thus esiimined for lead. 

The severest form in which lead-poisoning shows 
itself is aeea when the bmin is affected— crecepftafo- 
pathia saturahia. The symptoms are headache, or 
simply discomfort in the head, incapacity for mental 
exertion, amblyopia and amaurosis, delirium, or even 
maniacal excitement, and epileptiform attacks. Be- 
ginning with the milder manifestations, the severe 
symptoms may follow within a few days, until a fatal 
termination is reached. 

Many times albumen will be found in the urine, and 
hyaline casts are not uncommon. 

Pathological Anatomy. — Lead has been found in 
nearly all the tissues of tLe body ; but its presence is 
not constant, and the symptoms do not seem to depend 
thereupon. 

The nerves supplying the paralyzed muscles have 
been found atrophied and degenerated. Changes hare 
been found in the nerve-cells of the anterior coniua of 
the spinal cord, also in the vessels of the cord. In 
many autopsies no such changes have been foun(L 

The muscles undergo fatty granular degeneration. 

Prognosis.— It U very rai-e for lead colic and arth- 
ralgia to terminate fatally ; relapses, or repeated at- 
tacks, are usual, if the patient continues exposed to 
lead. Lead paralysis is also seldom fatal unless the ex- 
posure to the poison has been very prolonged, and the 
symptoms have been neglected. L'nder proper treat- 
ment, recovery is the rule ; but many months or years 
may be necessary for restoration of function. 

The prognosis in tremor from lead is favorable. 

When the cerebral symptoms are alight, chiefly 
headache and mental inertia, the chances of recovery 
are good ; the same is true even in cases of delirium 
and mania, though then tbe prospect is more serious. 
In eclampsia satuinina tlie patient almost invariably 
dies. 



I 



Tone NEUROSES. 



393 



Treatment. — It is scarcely necessary to say that 
means should be taken by all workers in lead to pre- 
vent its introduction into the system, or that, with the 
first symptoms of poisoning, there should be yet greater 
care. 

Iodide of potassium should be given to remove the 
lead from the system. During treatment the physician 
must watch lest the liberation of lead from the tis- 
sues should give rise to a recurrence of acute symp- 
toms. 

Warm baths are of value, by maintaining the ac- 
tivity of the skin and favoring metamorphosis of tis- 
sues. Iodide of iron is of value to improve the quality 
of the blood. 

During the attack of colic, morphia should be freely 
used ; it will aid in relaxing spasm, and, with a cathar- 
tic, aid in oi>ening the bowels ; atropia may be com- 
bined with it to advantage. 

Nitrite of amyl inhaled may often relieve the pain 
and shorten the attack ; it also restores the normal ten- 
sion of the vessels and the normal character to the 
sphygmographic tracing of the pulse. 

To relieve the arthralgia^ warm baths, sometimes 
cold packing, and the galvanic current applied locally 
to the affected joint, are of value. Sometimes tincture 
of iodine, though increasing the pain temporarily, may 
give relief snbseqaentfy. 

Paralysis should be treated by massage, warm 
baths, and electricity ; the interrupted galvanic cur- 
rent, if the muscles do not react to the faradic. In ob- 
stinate cases, strychnia by tie month, or subcntane- 
ously, is said to be of advantage ; comparatively large 
doses are requu-ed. 77ie treatment must he persevered 
in for inontJis or years, and not hastily abandoned. 

In cases where there seems to be myelitis, and in 
cerebral cases, the same course should be pursued for 
eliminating lead. The galvanic current to the head 
will sometimes relieve headache. 
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Arsenical poisoning is found among the various ar- 
tificers in that metal ; also amoug those who use fabrics 
containing arsenic in tbe dyes, as artificial - flower 
makers, seamstresses, and paper-hangers. Wall-papers, 
cretonnes, etc., bring others in contact with the poison. 

Among some of the more common symptoms are 
disorders of the digestive organs, gastric catarrh, weak- 
ness of the eyes, conjunctivitis, and cntaneous erup- 
tions. A condition of general debility, or even paraly- 
sis, anaemia, and nervons weakness, resembling nea- 
rasthenia, can sometimes be traced to wall-papers 
containing arsenic. 

After acute poisoning by the ingestion of large doses 
of arsenic, when the gastro-intestinal symptoms are 
passing off, those pertaining to the nervous system ap- 
pear. There is first pain in the back and limbs, acpom- 
panied with numbness or a sleepy sensation. With 
this, a weakness which increases progressively till there 
is total paralysis. These phenomena occur within a 
week or two after the poisoning. Sensation may be 
almost lost, or scarcely impaired. 

Atrophy of the affected muscles follows, and tbe 
reaction of degeneration is found. The patellar tendon 
reflex has been found absent, the plantar cutaneous 
reflex absent, while the creniaster reflex was normal. 

The paralysis begins in the legs, and is most severe 
in them ; may also affect the arms, usually in a less de- 
gree. 

Cutaneous trophic and vaso-motor changes are not 
infrequent. In some cases albumen has been found in 
the urine. 

Generally, improvement begins within a month, and 
steadily progresses to perfect or nearly perfect recov- 
ery ; a slight weakness may remain a year after the 
poisoning. In a few cases the paralysis may be per- 
manent. 
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SeeligmuUer gives several diagnostic points : 1. The 
acute origin of the paralysis as contrasted with the 
chronic nature of lead paralysis. 2. The severe 6en- 
Boiy disturbance. 3. Arsenic affects primarily, and 
most frequently, the legs. 4. Atrophy and reaction of 
degeneration appear earlier in arsenical poisoning. 5. 
Other trophic changes are not seen in lead. 

The evidence is snfflcient to prove that the symp- 
toms are due to a diffused myelitis affecting especially 
the anterior gray substance. 

Treatment. — It does not seem to be certainly as- 
certained that any special medication hastens the elimi- 
nation of arsenic. As it leaves the system chiefly 
through the kidneys, their action should be main- 
tained, as well as that of the skin, by baths and proper 
clothing. 

Morphia, or other anodynes, may be necessary on 
account of the pain. 

Electricity and massage mnst be used to restore the 
use of the muscles, as in other affections with similar 
loss of power. 



The symptoms of acute alcoholism, as seen in sim- 
ple drunkenness, need not be described here. Those 
of chronic poisoning vary considerably. The more 
common effects are a gradually undermining of the 
health and a change in important viscera, as liver and 
kidney, giving rise to diseases of those organs. 

The most common nervous disturbance is found in 
that condition known as delirium tremens. This is the 
final result of a long debauch. Patients vary greatly 
as to the ease with which they have an attack. 

It is the common belief that the sudden leaving off 
of drinking is the cause of delirium tremens. Some- 
times this is so, but many times the patient gives up 
the liquor because he can not take it ; the system will 
not longer tolerate the poison, and then the cessation 
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from drinking is the first sj-mptom of the disease, not 
the cause of its outbreak. 

Besides the influence of alcohol, it will be found 
that there has been abstinence from food and loss of 
sleep, aiding to produce the final outbreak of delirium. 
In severe cases, it will be found that patients have not 
slept for a week or more, and have eaten nothing for 
several days. 

Preceding the attack there is a tremor of the hands, 
tongue, and sometimes a general tremor whenever the 
limbs are moved. Vomiting may appear a day or two 
before the delirium. At first there is only an inclina- 
tion to start suddenly ; there is a watchfulness in the 
jmtient's expression, and he is evidently di\-ided in his 
attention to the physician and his unexpressed fears. 
He fingers the bedclothes with trembling hands. Per- 
haps he is covered with a cold perspiration. The eyes 
are red and watery ; he has a haggard expression. 
After awhile the delirium may become more active; 
various hideous and repulsive shapes present them- 
selves to the disordered brain. The patient starts up, 
and straggles violently to escape from his tormentors. 
Hallucinations of hearing are much leas common than 
those of sight. 

It is very seldom that patients ever attempt to in- 
jure themselves ()r others. If attacks are made upon 
attendants, it is in connection with some hallucination, 
or in an endeavor to escape from imaginary specters. 
So, also, efforts to jump out of windows, etc., are made 
for the purpose of escape. 

The temperature varies ; it is often normal, is some- 
times subnormal, and may be elevated. It is almost 
impossible to take the temperature in an excited pa- 
tient. 

The pulse is rapid and weak where there is mneh 
excitement, or it may be only slightly increased in fre- 
quency when the excitement is moderate ; 
from 80 to 160, or even more. 



TOSIO KEUnOSES. 



397 



Disgust for food, and vomiting of everything taken 
into tlie stomach, are quite common. 

If the patient does not obtain sleep, tlie tremor, 
delirium, feebleness of the pulse, and general prostra- 
tion increase until death. Near the close of life the 
temperature may rise to 106" or 107°, 

A fatal termination is rare if the patient is seen 
early and properly treated, unless there is organic dis- 
ease of one of the important organs. 

Instead of delirium tremens, or after an attack, the 
victims of alcoholism may have serious cerebral symp- 
toms, resembling meningitis, or there may be organic 
disease of the brain ; sometimes there is insanity, usu- 
ally mania, often general paralysis. The prognosis in 
such cases is unfavomble. 

Treatment.— A quiet room is desirable, with as 
little disturbance fi'om attendants as may tie. It is 
better in some cases to have the room darkened ; but 
many times the uncertain, fitful shadows in a dimly 
lighted room disturb the patient more than a bright 
light, His imagination transforms the shadows into 
grotesque or horrible shapes. 

Some authors object to mechanical restraint, advis- 
ing that there should be attendants enough to keep the 
patient quiet and prevent his injuring himself or oth- 
ers. Those who need restraint are excited by the op- 
position of other men ; they will struggle against those 
who, they imagine, are about to injure them. If put 
into a strait-jacket, their struggles soon cease, or are 
much less violent, and there is no danger of injury from 
too great force applied by injudicious, tired, or excited 
(not angry) attendants. Of course, a patient in a strait- 
jacket needs to be watched lest he should work himself 
into a dangerous position, or roll out of bed, or olher- 
Tiise harm himself. If there is vomiting, tincture of 
capsiciim should form a part of every prescription ; 
sometimes it is sufficient alone to produce sleep, and 
enable the stomach to retain food. 
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If the pulse is very rapid and weak, if there is niTicb 
excitement and ti-emor, that is, in the worst cases, 
tincture of digitalis, with or without capsicum, is the 
best drug. According to the pulse, from one to four 
drachma shonld be given. If the pulse is strong and 
only moderately rapid, one drachm, or perhaps half a 
drachm, will be sufficient. In very severe cases the 
larger doses are needed. One dose, sufficient to strength- 
en the pulse, is better than to repeat small doses. Sleep 
may follow in half an hour. The digitalis, not in the 
largest doses, may be repeated after twelve or twenty- 
four hours if it is neceasary to procure sleep ag^&. 
Often only one dose is requii-ed. It must be kept in 
mind that the patient receives considerable alcohol with 
large doses of the tincture. 

Chloral and bromide of potassium are valuable in 
the milder cases, and in the severer after digitalis has 
reduced the pulse. One or two large doses, thirty to 
forty grains of chloral, with as much bromide, is better 
than repeating small doses frequently. The latter may 
increase the excitement. If the stomach is very irri- 
table, it is better to give only the capsicum by the 
mouth ; chloral, if necessary, can be given by enema. 

Paraldehyde, in drachm doses, may be sufficient in 
very mild cases, or after one or two nights' sleep ob- 
tained by other means. I have not used it in severer 



Formerly opium, or ita preparations, were generally 
used. In some cases the hypodermic injection of a 
quarter of a grain of morphia is the best treatment. 

After the patient has become quiet, the oxide of 
zinc, two OF three grains, or sulphate of quinine, three 
to five grains, given three times a day, will prove most 
useful tonics. 

It is important that the patient should be well fed ; 
at first milk, hot or cold, as best suits the patient, or 
animal broths, are best ; when the stomach will digest 
solid food, it should be given. 
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HYDROPHOBU. 

Hydrophobia is always caused by the bite or the in- 
oculation with the saliva of a rabid animal. It never 
arises spontaneously. Domestic animals, dogs, cats, 
cows, etc., and wild animals, as foxes or wolves, may 
communicate the disease. 

About half those bitten are attacked with rabies ; 
bites on unprotected parts, hands, face, and neck, are 
most dangerous. Early cauterization of the wound 
diminishes the danger. Slight wounds, like scratches, 
are more likely to give trouble than severe bites which 
bleed freely. 

There is a stage of incubation, continuing from two 
weeks to five years (Colin), during which the wonnd 
heals, the patient appears in nsual health, though often 
he has a serious apprehension, a dread of the conse- 
quences, which he can not explain. 

Often the first symptom of the approaching attack 
is a pain shooting from the seat of the wound toward 
the nerve-centers ; the cicatrix may become livid. The 
patient's disposition may show a change — he may be- 
come moody or irritable. With or without the above 
symptoms there arises a peculiar difficulty in swallow- 
ing. All the motions can be made, but, so soon as the 
liquid or food touches the mucous membrane of the 
mouth, the irregular or spasmodic action of the throat 
interferes with deglutition. Generally, speech is also 
hindered. 

At first the patient can overcome this irregular ac- 
tion of the muscles, but soon he loses that power, and 
the reflex excitability becomes so excessive that any 
noise suggesting food or drink excites the spasm. Oth- 
er regions also acquire this abnormal excitability, so 
that a slight draught of air over the face, the glitter of 
a bright light on the eye, or a sharp soupd heard, has 
the same effect. 

The patient is unable to swallow his saliva, which 
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becomes thick, tenacious, and ropy. Tiie irritation 
thus produced gives rise to violent paroxysms ; the pa- 
tient starts up, huriing violently back his attendants, 
clutches at his throat, tries to clear his month of the 
mucus, and spits it far from him with extreme violence. 
His whole effort seems to be to expel the saliva which 
so distresses him and interferes with reflex respiration. 

Delirium, hallucinations, imd delusions are some- 
times noticeable during these paroxysms, and occasion- 
ally in the intervals. 

After sucli an attack the patient lies quiet, or may 
sit up at his ease ; can usually walk if desirable. He 
knows when the attack ia about to be repeated, and 
may warn his attendants. There is almost never any 
effort to bite or scratch. The stories of patients bark- 
ing like dogs, etc., are in a great degree the products of 
the imagination of attendants. 

Finally, these paroxysms become more and more tte- 
quent, the patient is exhausted by his inability to take 
food, by sleeplessness, and by the violence of the dis- 
ease. Partial paralysis may occur. Beath takes place 
either during an attack or quietly in the interval ; the 
power to swallow may return just before death. 

The imagination, or, perhaps, it would be more cor- 
rect to say the emotional conditions and the mental 
influences, seems to exert a great influence over the 
attacks. The sight of water, even a reference to drink- 
ing, will cause one ; yet the same patient may immedi- 
ately after urinate, both seeing the urine and hearing 
it fall into the vessel without any disturbance. 

Diagnosis and PBOftuosis. — The only affection 
likely to be confounded with hydrophobia is hysteria, 
which in some of its manifestations slightly resembles 
the more serious disorder. A careful observation of 
the patient's condition during the spasm, and in the in- 
terval, will guide to a diagnosis, as will also the experi- 
ment of gently fanning his face, or the manner in which 
he acts when drink is offered, bracing himself for a 
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great effort, seizing the cup, unable to carry it to his 
mouth, or only succeeding in swallowing a few dropa ; 
the character of the attack is very different from hys- 
teria. 

There is no resemblance to tetanus, as has been 
sometimes claimed. 

Hitherto death has been the uniform termination, 
except in a few eases, and in many of these the diag- 
nosis is doubtful, 

pATHOtoGicAL ANATOMY. — The blood-vcssels of the 
brain and spinal cord are distended, their walls are 
thickened, and in many places collections of leucocytes 
surround the smaller vessels, and they may be found 
quite generally scattered through the gray snbstance. 
Sometimes the blood escapes from the vessels, forming 
small hffimorrhages. Ross has found the nerve-ceils of 
the median and central groups in the anterior comna 
shrunken and atrophied ; the spinal accessory and pnen- 
mogastric nuclei were also altered. 

TitEATMEXT. — As soon as one has been bitten by a 
dog, whether thought to be rabid or not, the wound 
should be sucked, either by the person himself or by 
some one else. If the mucous membrane of the mouth 
is unbroken, there is no danger in doing this. As soon 
as possible after this the wound should be thoroughly 
cauterized. Some advise nitrate of silver, others caus- 
tic potash ; the latter is probably the better. The hot 
iron may answer the same purpose, but is less certain 
in its effect, as it can not so surely penetrate to every 
part of the cavity. Gunpowder may be poured intx> 
or npon the wound and ignited. Or the wound may be 
excised. 

When the first symptoms of the disease have shown 
themselves, there is little chance of recovery. Chloral, 
morphia, and stimulants given by the rectum may re- 
lieve the suffering somewliat. Ether can be inhaled to 
give i-elief, and while the patient is under its influence 
a tube may be passed into the stomach and food intro- 
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duced. Curare and morphia can be injected subcu- 
taneously. Buxton gave six drops of tincture of can- 
nabis Indica to a boy about six years old each time he 
awoke. The boy recovered. Broadbent reports a cure 
from enemata of twenty grains of chloral, one ounce 
of brandy, and two ounces of beef-jelly every three 
hours. 
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Syphilis of the nervous system belongs to the ter- 
tiary period. The first symptoms may appear aa early 
as two months after infection, or as late as thirty years ; 
generally between three and twenty years after. 

The nervous symptoms are much more frequently 
seen after a very mild primary attack, and in a large 
proportion of cases there have been no secondary symp- 
toms. So slight has been the earlier manifestations of 
the disease that the patient frequently does not know 
he has had it. 



6TPHILIS OF THE BRAIN, 

Pathological Anatomy. — The changes in the brain 
are similar to those found elsewhere. The membranes 
and vessels are most frequently affected. Gummatous 
tumors form in the membranes, varying in size from 
small grains to (he size of a hen's egg ; they are most 
frequent in the pia mater. They are found on the con- 
vexity, and especially at the base near the sella turcica. 
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Instead of distinct tumors, there may be a diffnsion 
of the new growth over the surface of the membranes 
closely resembling pus, and this may contain small 
gummatous tumors scattered throughout its extent. 

The subjacent cerebral substance is necessarily af- 
fected, partly by spread of the growth destroying the 
nerve-elements, in part by closure of blood-vessels, in- 
terfering with nutrition. 

The syphilitic new growths may undergo degenera- 
tion, and their interior become fatty or caseous. They 
may excite inHaramation in their vicinity, acting as any 
other new growth in this respect. 

The arteries are also the seat of syphilitic changea. 
These have been described at length by Heubner. The 
new growth is developed between the elastic lamina of 
the intima and the endothelium. The lumen of the 
vessels is more or less encroached uiion by semi-lunar 
segments or zones of the firm, fibrous new formation. 
Sometimes the artery is entirely closed by this process, 
or a thrombus may form at the constricted portion, and 
thus finally effect its closure. 

The brain-substance may be primarily affected ; but 
such cases are rather rare. 

An important peculiarity of syphilitic lesions of the 
brain and its membranes is that they are very often 
multiple ; even distant regions, opptisite sides, may be 
Bimaltaneously affected. They may be present an in- 
determinate period, and attain considerable size, with- 
out giving rise to any symptoms. 

Secondary changes, softenings, and inflammations 
are found in connection with these morbid products, 
the same as with those of a different nature. 

Symptoms. — Syphilis of the nerve-centers gives rise 
to no special or peculiar symptoms differing from those 
caused by other lesions of those parts. The diagnosis 
must be made rather from the grouping of the symp- 
toms or other peculiarities in the mode in which they 
show themselves. As in other diseases, the symptoms 
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may be divided into those which are due directly to 
the lesion and those which are dependent upon sec- 
ondary changes, which are the same as when these 
changes are due to other causes. 

HeadacJie is the most common and the earliest 
symptom, often the only one. The pain is severe, ob- 
stinate, frequently nocturnal ; it occurs in paroxysms, 
though there may not be entire relief between the atr 
tacks. The scalp or parts of the face may be tender, 
and pressure upon those points may aggravate the pain. 
The severity of the pain is sometimes excessive — ago- 
nizing. Relief is obtained generally only fi-om specific 
treatment ; or, if it seems to follow other means, the 
pain soon returns. Sometimes external periostitis will 
cause a swelling over the cranial bones, which will set- 
tle the diagnosis. 

Pain may also be felt in other parts of the body, in 
the limbs, resembling closely neuralgia from other 



With the pain, or indejiendently, the patient may 
have a sense of pressure in the head, dizziness or ver- 
tigo, ephemeral or fugitive attacks of loss of memory, 
dimness of sight, numbness in the exti'emities, or slight 
impairment of motor power or of speech. These symp- 
toms may be so insignificant that they are ignored until 
questions recall them to the patient's mind. 

The heiidache, with or without the above symptoms, 
is of inestimable value as indicating commencing cere- 
bra! mischief at a stage when treatment can be of use. 
Though a similar train of phenomena may occur in 
cases of tumor of the brain, in ura-mia, and in com- 
mencing meningitis, the possibility of syphilis should 
always be kept in mind, even when patients deny the 
primary or secondary symptoms. 

The motor i>henomena, paralysis and spasm, are 
characterized by the irregularity of the symptoms, the 
limitation of the paralysis or spasm to a few muscles, 
and their ephemeral or fugitive character. 
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Hemiplegia, differing in nothing from that cansed 
by cerebral hieraorrhage, may occur without special 
warning in syphilis ; but generally the attack is leas 
sudden, the pai-alysis creeping, as it were, from one set 
of muscles to another, the patient not losing conscious- 
ness ; the loss of power frequently does not affect the 
whole side ; is limited to the arm or face, or spares the 
1^. Sensibility is rarely affected. 

Attacks of paralysis of a few muscles or sets of mus- 
cles may appear and disappear several times before 
there is permanent loss of power ; these attacks may 
persist a few hours or days, and be repeated at near or 
distant intervals. 

Spasm, local or general, sometimes precedes the pa- 
ralysis. 

When the prodromic cephalal^a, and other slight 
cerebral disturbances, mentioned above, have preceded 
these paralytic symptoms, there is great reason to sus- 
pect syphUis, and the proi^r treatment should be fol- 
lowed. 

When individual cerebral nerves "are aCEected, as 
well as the limbs, if the symptoms are irregular, can 
not be accounted for by one lesion, the alternate pa- 
ralysis being snch as to show that there must be two or 
more centers of disease, the prol)ability of syphilis ia 
greatly increased. 

Among the cranial nerves most likely to be para- 
lyzed may be placed, first, the third nerve, the motor 
oculi ; the sixth, the abducens, is nest ; the seventh, 
twelfth, the second, eighth, and fifth follow next in 
frequency. 

Paralysis of the third nerve from syphilis is often 
partial ; it may be combined with paralysis of the sixth 
or not; whether alone or in connection with distnrb- 
ance of other cranial nerves, there is reason in such, 
cases to suspect syphilis, and careful inquiry for pro- 
dromic symptoms may add to this probability. 

It is unnecessary to describe minutely all the van- 
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Poas combinationa which are frequently found in such 
ises. 
Spasm or convulsion limited to a few muscles, aa the 
facial, or those of one arm, of the hand — monospasm, 
as it is called— is an indication of irritation of the motor 
centers in the cortex of the brain. Very often the le- 
sion in these cases is syphilitic. The convulsion may 
extend to the whole of one side, or it may begin in one 
region and extend to the opposite side, becoming gen- 
eral. Many times consciousness is preserved, or it may 
be only partially impaired. Sometimes severe pain 
in the head or in the affected limb may attend the 



Convulsions, differing in no respect from true epi- 
lepsy, may be due to syphilis. If the patient is some- 
what advanced in age befoi*e the attacks commence, 
their syphilitic origin is the more probable. If mental 
impairment appears early, and motor weakness follows 
the attacks, limited to one side or one limb, and per- 
sisting between the attacks, the probability of syphilis 
is the greater. 

Sometimes the mental phenomena are most promi- 
nent ; intellectual weakness, loss of memory, inability 
for consecutive thought, delirium, perhaps mania, may 
be present. Sometimes the mental disturbance will 
closely resemble general paralysis. 

While the above symptoms, or groups of symptoms, 
individually only give rise to a suspicion of syi)hilis, 
the combination of two or more of the groups increases 
the certainty of the diagnosis. 

The course of cerebral syphilis, if not properly 
treated, is steadily downward. The symptoms increase 
in severity, the spasms become more frequent, the pa- 
ralysis extends, and the mental powers are gradually 
lost. Within a comparatively short time a fatal termi- 
nation closes the scene. 
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• THE SPINAL COnO. 



The membranes are most frequently tlie seat of the 
morbid changes, the cord being affected secondarily. 
Sometimes the medullary substance itself is attacked, 
the lesion being generally difliiaed throughout the part 
of the cord which is the seat of the disease. Gunmia- 
tous tumors are also fonnd. The bones are less fre- 
quently diseased. The lumbar enlargement is more 
generally attacked than the higher parts. 

The symptoms are very similar to those produced 
by other lesions. When meningitis is present there 
are pains in the back and limbs, perhaps with spas- 
modic action or contmction. The symptoms are vari- 
able ; there may be remissions or intermissions, which 
are not seen in simple meningitis. 

When the cord itself is affected there is more likely 
to be irregularity in the course of the disease than in 
simple myelitis. Locomotor ataxia may be very 
closely simulated. The earlier symptoms may relate 
to the genito-urinary organs. Impotence and inability 
to micturate may iireoede the paralysis. When the 
latter appears, it mny begin in one leg, and appear in 
the other later. 

Sensation may be unaffected until the paralysis has 
become well mai-ked ; it may be only slightly disturbed 
during the whole course of the disease. In other cases 
both sensation and motion may be lost early. Some- 
times the paralysis pursues an acute course very simi- 
lar to the sevei-est form of ordinary acute myelitis. 

Often the course of spinal syphilis is chronic; the 
symptoms develop slowly ; there may be periods of re- 
mission, or at least no advance is made. 

The prognosis is unfavorable for complete recovery ; 
if energetic treatment is followed, the symptoms may 
recede and a certain amount of benefit be received ; the 
patient improves, but very often the cord is too serious- 
ly injured for its functions to be completely restored. 



SYPHILIS OF THE NERVES. 

The cranial nerves are the most frequently affected 
by syphilis ; these have been referred to already. Any 
of the other nerves may be implicated in syphilitic 
growths. It is probable that the nerves may be direct- 
ly diseased ; many cases of neuralgia in syphilitic pa- 
tients are probably thus cansed. The symptoms seem 
to be very similar to those of neuritis. This depart- 
ment of the subject needs further investigation. 

Hereditary syphilis may attack the nerve-centers ; 
cerebral symptoms are not uncommon ; the spinal cord 
has been the seat of syphilitic changes in very young 
children. 



TREATMENT OF SYPHILIS OF THE NERVOUS STSTEM. 

There should be no delay in beginning an anti- 
syphilitic treatment. The more serious the symptoms, 
the more energetic this should be. As the brain and 
spinal cord are all-important for life, and as slight 
lesions produce serious permanent disability, it is 
necessary to begin at once with large doses of iodide of 
potassinm, and to use mercury freely. 

If the case is very urgent, from forty to sixty grains 
can be given at once three times a day ; if less haste is 
needed, a dose of ten to twenty grains may be given 
three times the first day ; the doses may be increased 
by ten or twenty grains each day, or every other day, 
until some result is obtained. 

Large doses of forty-five to sixty grains are some- 
times borne better by patients than email doses of four 
or five grains. 

The dose should be increased until the disease is 
checked, or there is evident intolerance. What is the 
limit ? Many patients improve when taking one hun- 
dred and twenty grains a day. I have repeatedly given 
two hundred and fifty grains daily, and have even gone 
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aa liigh as nine hundred grains a day with no disadvan- 
tage to the patient. 

The drag should be given in a large amount of wa- 
ter; slightly alkaline wat^r is preferable. It is gener- 
ally better to give it before meals, though with some 
patients it is better after meals, and some prefer to di- 
vide the large doses, taking part before and part after 
meals. 

If the bowels become too loose from the iodide, the 
dose may be slightly reduced, more diluted, and then 
increased more slowly ; or, if there is need lor immedi- 
ate effect, a few drops of laudanum can be added to 
each dose. 

Vomiting may seriously interfere with the adminis- 
tration of the drug. If it does, it will be necessary to 
omit it for a while, then begin in smaller doses and in- 
crease more slowly. Or the plan of giving a laige dose 
at once might be tried. 

Conjanctivitis, coryza, and glossitis are rare in 
syphilitic patients as effects of the iodide. 

Acne may be met with Fowler's solution, bat is not 
a contraindication to the use of the medicine. 

Mercnry may be given by inunction, half a drachm 
or two drachms being rubbed in daily. Internally, the 
biniodide or bichloride ia preferable, and should be 
^veu in doses of from ^V to J of a grain three times 
a day. Many authorities prefer the inunction. 

The iodide of potassium and mercury should not be 
stopped too soon. It is necessary to continue the treat- 
ment several weeks after the patient seems cured. The 
largest dose reached need not be continued. 

Of other treatment, tonics, especially iron and cod- 
liver oil, are generally indicated. The strength should 
be maintained by a generous diet. 

Sequelae and complications should be treated accord- 
ing to the principles given elsewhere. 
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Absc«ss Df the brain, 124. 

Acute ttscending paralysis, 103. 

.Salhesiometer, matliod of using, 2, 

AgrammatiEm, 48. 

AerapbiB. 47. 

AKBtftpha-sio, 48. 

Alcoholiam, Slid. 

Amaurosis in cerebral lesion. 41. 

Anibl}[opic cerebral leeion, 41. 

Amimia. 47. 

Amyotrophic lat«nil scleroais, 352. 

AnsmJa of bnin, 69. 

acute, TO. 

chronic, 71. 
Anesthesia, 8. 
Ansrthrlu, 47, 

in leeion of the pons, 45. 

locality of lesion in, 49. 
Angina pectoris, 818. 
Ankle clonus, 9. 

in le«ion of spinal cord, 144. 
Aphasia, amnesic, 40. 

atoxic, 47, 

locality of lesion in, 48. 
A|MpleiT, 86. 

m multiple sclerosis, 346. 
Arsenic poisoning, 304. 
Arthralgia, lead poLioning, 301. 
A^hrxia, local, of the limbe, 323. 
Ataxia. 46, 141. 

hereditary. 236. 

locomotor, 834. 
Athetosis, 08. 

seat of lesion in, SB. 
Atrophy, facial, 834. 

muscular, in disease of spinal 
cord, 130. 
Atrophy, muscular, progressive, 207. 

Backache, 148. 
Basedow's disease, 816. 
Bed-sores, treatment, 10, 
Bcri-beri, 206. 
Blepharospasm, 800. 



Brain, abscess, 124. 

aiiainua, U8. 

anatomy, 18. 

arteries, anastomoses, 83. 

blood-vessels, St. 

convolutions, nomenclature, 18-21. 

change ot blood-supply, U8. 

congestion, 74. 

diseases of, 1 S. 

exhaustion in cerebral hyperemia, 
77. 

h^morrhaga, 84. 

bypenemia, 74. 

lesions, destructive, 37. 

lesions, irritative, 37. 

malnutrition (see anieraia), SO. 

membranes, diseasea of, SO; 

motor tjenters, S3. 

phj-siology, 33. 

sensory centers, 84, 

symptomatology, general, 37. 

syphilis, 40.'), 

tumors, 116, 

vessels in cerebral hemorrhage, 
87. 

vLsuol centers, 85, 37. 
Bright's disease in meningitis, 60. 
Bronchial crises, 332. 
Bulbar paralysis, SIS. 

acute, 222. 

and muscular atrophy compared, 



Caries of vertebrs, 1B7. 
CarrefouF sensitif, ledon of, 80. 
Caudate nucleus, 21. 

functions, 37. 

lesion of, 80. 
Cavities in brain from thrombosis, 
113, 



Cerebellar peduncle, lesion of, 40, 
Cerebellum, liwniorrhagu, 46. 

lesion of, 4(1. 

tumor, 48. 
Cerebral abscess, 134 

aiuemia, 68. 
Cerebral arteries, oceluaion o(, 107. 

thrombosis of, 112. 
Cerebral ba^moirbsge, 84, 86. 

diagnosis from embolism, 110. 

ezplBnation of phenuniiiua, 00, 

byperffimia, 74 

Kguelic, H7. 

softening in smbollsm, 109. 

tumors, 11 fl. 
Cerebro-Hpinal sclerosis (sve multi- 
pie sclerosis), ■>43. 
Cheyne-.Stokcs respiration, 10, 
Chorea, 833. 
Chores, post-henilplegic, 98, 33S. 

seat of lesion in. 30. 
Clonic spaijin, H^id. 
Clonus, luikle, 0. 

Compreggjon of spinal cord, 167. 
Compulsory movements, 4fi. 
Constipation, triAtment, 11. 
Contrnetures after eerebrul beraoT- 

rhage, 97. 
Convolutions of brain describee!, 

18. 
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Corpus qiiiulrigeminum anterior, Ic- 
sion, 43. 

origin of optit tnu?t, 27. 

posterior, lesion, 49. 

stiiotum, nutrient arteries, 32, 
Cramp, professional, -1(14 
CruB cerebri, basis, 22. 

division of fibers 

lesion of. 42. 

t«Kmentum, IS. 
Cystitis, 11. 

Degeneration, descending, course of, 



u basis, 31 



J, 40. 



1 of intemikl 



seoondary, ir 
capsule, 40. 
Delirium tremens, 395, 
Diet, la 

Diphtheritic paralysis, 395. 
Diplegie contraction, 311. 
Diplopia, 8. 
Disseminated neuritis, 366. 

sclerosis, 342. 
Dura mater, Inflamtnivtiaa of (sec 
paohymeDingitis), 50. 



Eclampsia satumina. 3SS. 
Eleclncity, changes in reaction tfi.O. 

in testing muscular power, G. 
Erabolism of cerebral arteries, 107. 
Emotions in cerebmJ hiemorrbage. 



Jiaguosis from cerebral hyper- 

Kxophthulmie goitre. 816. 
Eyes, eon jugs to deviation, 44. 
'■ - of, 45. 



Face, atrophy of, 334 
Facial nucleus, lesion of, S17> 
Feeding, nielhfids of, 13, 

by rectum, 14 
Fibrillary tonlraelions, 310. 
Front tap contraction, 0, 

Gangrene, symmetrical, 822. 
Gastric crises, 231. 
Girdle sensation, 147 
Goitre, exopbtholmic, 316. 
Uoll, columns of, 134 
Grand mal, 844 
Graves's disease, 316. 



11. ■■■ ■-.■!.1.94 

s['iriulmfniiigeHl, 151). 
neadwhe, 307. 
lleinianopsia, 4 

as localizing lesion, 41. 

lateral homonymous, 41, 

nssftl, 41. 

temporal, double, 41. 
TleioiopiB, 4 

ilemijilegia, pretended, lOL 
ilercditary atuxia, 226, 
Hydroniyelus, 176, 
Hydrophobia, 899. 
Hypeneinia of the brain, 74 

Uypcnrsthesia, 3, 147. 

Hvpogloivta] nucleus, lesion of, 91& 
HvBleria, 353. 
Hyslero-epilepsy, 360. 



,105. 



Infantile paralrs 
Internal copsute, m. 

course of flliers leading from. 38, 

filers, order of, 80. 

lesiou o^ 40. 
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Nerve, seventh, origin. 29. 


Island of KeQ. lesion o(. 48. 


sixlli. origin, 29. 




sixth, paral)-sb of, in lesion of 


Eak-ke, 300. 


pons, 4.1. 




third, connections with sirth, 88, 




80. 


Undrv-a paralysB. 193. 
Laryngeal crises, 233. 
Latenil sclerosia, 2m. 


thirl, nucleus, lesion of, 48. 


third, origin. 27. 
third, disease of. 259. 


Lead colic, 390. 


Nerves of medulla. 31. 


poisoning, 8M. 


perinhond, distribution to inustlee, 


poisoning in mjelitis, 180, 188, 


sai. 


syphilis of, 400. 


Lentioular nucleus, 21. 


Nervous exhaustion, 871. 




oiuse of aniemia of brain, 60. 


leaion of, 89. 




Leptomeningitis ocrobriUis, 53, 
apinalis. 1S3. 


cervico-occipital. 274. 


clorso-intercoHlal, S75. 


Local asphyiia of the limbs, 823. 


lumbo-abdominal, 976. 


Locked-ittw, 378. 


sciatic*. 370. 




trifacial, 274. 




Neurasthenia, 871. 


Mania in cerebral aniumia, 72, 


Neuritis. 201. 


h potn, 805. 


multiple. 206. 


Megrim, 811. 


Nutrition, 13. 


M§Di«re'B discABe. 830. 




Meningeal hwmoirhage, aerebral, 84. 




dptnal, 15B. 


Optic phiasniii. (ieeuasation in. 36. 


Meningitis, cerebral. 50. 
cerebral, chronic. 5>i. 


Optic nerves, 36. 


nenritis, in cerebellar leaion, 46. 


cerebral, local, 53. 


neoritis, in myelitis. 18Q. 


spinal, 149. 


neuritis, in tumor of brain, 118. 


tubercular, 61. 


thalamus, 33. 


Micturition, di.sturbcd, iu disease of 


thalamus, function, 37. 


spinal cord, 144. 


thalamus, lesion of, 39. 


Migraine, 311. 


thalamus, nutrient arteries, 88. 




tract. 28. 


Motion, accelerated, 141. 


tract, centra! origin. 37. 


retarded, 141. 




Motor centars, lesion of. 38. 


PnchyracningitL-i, 60. 


epasm in lesion of, 88. 
Motor poirer, methuib of testing, 5. 
Multiple neuritis, 300. 


cervical hypertrophic, 149. 

external, 50. 




sclerosis, 342. 


spinalis externa. 149. 


Muscles supplied by motor nerres. 


spinalis interna, 140. 


140. 


Painful points, 373. 


Myelitis, ITO. 


Paralysis, scut« ascending, 1931 
after acute diseases. 3»i 


acute, 170. 


of anterior comua. IB.'i. 




of anterior eomua in adults, IM. 


ngitons, 339. -^^_ 


chronic, 188. 


from lead, 301. 


brachial plexus, 393. ^^^^^^^H 


Myiffldoma, 380. 


bulbar. 215. ^^^^^^H 




facial. 380. ^^^^^^M 


Nephritic crises. 831. 


from pressure, 385, 393. ^^^^^H 


Nerve, eighth, origin, 31. 
fourth, connection with sixth, 38, 


infantile. 10.1. ^^H 


Landry's, 193. ^H 


80. 


lea<1, 301. ^H 


fourth, origin, 3& 


local, 385. ^^M 



^^^^^^^^^^^^^^^^^^ 


^^^^H 
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r Far&lyns of motimn, signiflcance in 
1 disease of spinal oord, l;t». 


Sensation changes, lesion of epiiu] 


cord. 147. 


1 ocular miudcs, 389. 


methods of testing. 1. 




in unilateral lesiou of spintkl cord, 




147. 


^^h Qex.38(r 


Sense, muscular, testing, 3. 


^^^H rheiimatio, 3S5. 


of pain, testing. 3. 


^^^F seventh nerre, 380. 


of pressure, testing, 3. 


^^^ ParaphftsU, 48. 


of temperature, testing, 3. 
of toucK testing, 1. 


P Parkmson's disease, 339. 


1 Petit raaL 3M. 


Sensory fibers, course of, 86. 


1 Photopsia, 42. 


in pons, 45. 






^^^H Points apopbjsaires, 273. 


ease of spinal cord, 145. 


^^H painful, 273. 


Shaking palsy, 330. 


^^^H Poisonine:, atsenic, 804 
^^K lead, 3§0. 




Spasm. 2Ba 


^^^^1 Poliomjelitis, anterior ooute, IDS. 


facial, 200. 


^^^H in adulla. 109. 


of diaphragm, 303. 


^^^H in infants. lOn. 


symptom of lesion of motor wm- 


^^^^r anterior chronica, 202. 


tere, 88. 


^^^ Pous Varolii, lesion, 44. 
r sensation in le^on of, 45. 


symptom of lesion of spinal cord. 






1 Professional cramp. 304. 


in lesion of pons, 4S. 




Spinal ana-mia, IBR 


1 hereditary, 212. 
1 juTenile form, 312. 


Spinal cord, anemia of, 168. 


fumtomy, 183, 


1 Prosopalgia. 374. 

^^^H Pseudo-men in^tiH in children, 73. 


blood-vessels, 133, 


cavities in, 170. 


central canal dilated. 178. 


^^^^ Pulvionr, function of, 37. 


changes in blood-supply, 168. 


^^H lexioii of. 41. 43. 


compression. 107. 


^^^H, Pupil, coQtraoled, in tenon of pons. 




^^V 


gray matter, 183. 


^^^H ohanKes in, 4. 


groups of oeits. I.3S. _^^^^^M 
hiematorrhaehis. 150. ^^^^^M 


^^B reaction in cvrebrnl lesion, 42. 


^^H Pyrtunidul columns, Vio. 


biemorrhage. 103. ^^^^^^^M 




hypenemia, 160. ^^^^^^^^^| 


^^^^K Reflex action described, 8. 


length, 133. ^^^^^| 


^^H in lesion of spinal cord. 143. 
^^^^P centers in spinal oord, 8. 




meningeal hipmorrhage, IN),. ^^^^^^^| 
ph)'«ioTojo', 136. J^^^^H 


^^^■^ Reflexes, cutaneous, 7. 


■ deep, S. 




r patelU tondon, R 
icndon. 8. 




Bcleroals of posterior columns, 234 ^^M 


L Beapiration, ChoTne-.Stoke8, 10. 


alow compression, 107. ^^M 




syphilis, 40a ^M 


^^^B Saint Titus's dance, 333. 


^^H Sointica. 276. 


unilateral lesion, sensation in, 147. ^^M 


^^H Sclerosis. 342. 


white substance, 134 ^H 


^^^H MiTDtrophic lateral, So3. 


Spinal dura mater, inilammation, ^^1 
140. H 


^^H mnltiple, 3^. 


hTpennmiA,156. ^H 




irritation, 373. ^M 


^^^1 SenMtion, dumgos In. 3. 


leptomeningitis, 133. ^^M 
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Spinal dura mater, meningeal hiemor- 
rhage, 159. 

meningitis, 149. 

pachymeningitis externa, 149. 

pachymeningitis interna, 149. 

tumors, 178. 
Status epilepticus, 846. 
Symmetrical gangrene, 822. 
Sym{)athetic, dis^ises of, 807. 
Syphilis of the brain, 408. 

hereditary, 409. 

of the nerves, 409. 

of the spinal cord, 408. 
Syringomyelia, 176. 

Tabes dorsalis, 224 
Tfiche c^r^brale, 9. 
Temperature in cerebral hasmor- 
rha^, 94 

embolism, 109, 111. 
Trophic changes in cerebral luemor- 

rhage, 99. 
Tendon reflex, 8. 

absent in lesion of spinal cord, 148. 
Tetanus, 879. 
Tetany, 383. 
Thomsen's disease, 803. 
Thrombosis of cerebral arteries, 112. 
Tonic spasm, 298. 



Toxic neuroses, 880. 
Torticollis, 801. 
Tremor, 298. 
Trismus, 880. 

Trophic centers in spinal cord. 187. 
chanfi;es in lesion of spinal oord, 

Tumor of brain, 116. 

spinal cord, 175. 

spinal meninges, 174 
Torek, columns o^ 185. 

Urine, retention, 12. 

Ventricles, haemorrhage into, 95. 
Vertebrae, cancer, 167. 

caries, 167. 

tender, 148. 
Vertigo, 829. 

in cerebellar lesions, 46. 
Vision, alterations of, 8. 

mode of examining, 4 
Visual centers, lesion of, 42. 
Vomiting in cerebellar lesion, 46. 

Word blindness, 48. 

deafness, 48. 
Writer's cramp, 804 
Wry-neck, 801. 



THE END. 
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A Hand-Book of the Diseases of the Eye, and their Treat- 
ment. By Henky R. Swanky, A. M., M. 13., F. R. C. S. I.. S 

geon to the National Eje and Ear Infinnary ; Ophthalmic Sargi 
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make-up of the book, it is quite conipreb«iisivc, including even cutaneous and venereal 
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Osteotomy and Osteoclasis, for the Correction of Deformi* 
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1 vol., Svo, 167 pages, 50 Illustrations, cloth, $2,50. 
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this work to guppl; the vdd. He ha« succeeded lull; in his object, and presents U> tlw j 
profession, for their guidance in the treatToent of a very common class of deformities, ■ 
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from his own ample eiperieuce and that of other eminent surguons in the preparadoo of 
a most admirable and useful work." — Buffalo Alediad and Surgical Journal, 

" This is an iutereitiag and practical monograph, in whicb the author hta ndmirabl; 
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studied bf geaer&l priiclllionera anil etudents." — Thi Nac York Slidical Journal. 

"Those who desire to obtain, at a miniaium cost of time and money, a better acqnaint- 
BDce than the present educational fadlities of this countiy present to the aspirants for 
gymecological celebrity, will find in Ibis work of Dr. Jones, oonrcjed in cl(<ar and plain 
terms, it not nil that the modem Iiifinilude of female diseases may seem to demaad, jet 
perhaps BufHeient loserre their more pressing needs, not onl; in the line of positive instruo- 
tion, but also ia that vhich is not Icsa useful to the ambicioui ueophfte— -salutary admo- 
nltiOD." — Canada Lancet. 

Atlas of Female Pelvic Anatomy. By D. JJebby Hart, M. D., 

F. R. C. P. E., Lecturer on Midwifery and Diseases of Women, 

School of Medicine, Edinburgh, etc. With Preface by Aleicak- 

DEK J. C. Skene, M. D,, Professor of the Medical and Surgical 

Diseases of Women, Long Island College Hospital, Brooklyn, etc. 

Large 4to, 37 Plates with 150 Figures, and 89 pages descriptive 

text. Oloth, tl5.00. 

"Within recent years much has been done to n'eed the lopojtraphical anatomy of the 

pelvU of numerous errors which bare encumbered it, Protninenl among (hose who have 

furthered this work is the autbor of the 'Atlue' now before us, and into this, hii latest 

lalmr, be has entered with all his accuatomcd vigor. . . . The 'Alias' deserrea, and will 

surely have, a wide circulation : and wc arc confident that no one will rise from its careful 

perusal without having obtained clearer, more accurate, and more intelligent views in re- 
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